



























































































































































































































































































































































































































































































































































































































































































































































































































































Do lAIIIT  Du (OIS ), 8/ Do PAP1]S A BVOTIE [ JI780) [, 417787 Lo 050104
L ODETLZE Do lFFI7E ~Do A/ 5THS Do 77INHE 4. 890TI8 L T2HE0T [ 418107 [.a57883

0.05375C 0.088917 -0.415085 0.917010 4.69C338 1.326560 1.420363 1.063608

0.054375 0.088658 —0.414469 1.02196RF 4.650338 1.328453 1.326§h7 1.071425
. 0.055070 0.088399 -0.413768 1.253573 4.690338 1.330358 1.428596 1.071¢62
0.056250 0.087983 -0.411945 1.711826 4.690338 1.334225  1.436952 1.072124
0.057500 O0.08B73¢69 —-0.4C9504 2.158341 4.690338 1.338167 1.445428 1.072594
0.058750 0.08685G -0.406534 2.5G63065 4.69C338 1.342160 1.453993 1.073072
0.060000 0.086353 -0.403026 3.012239 4.690338 1.346199 1.462636 1.073565
0.062500 0.085356 -0.394521 3.795437  4.690338 1.354358 1.480069 1.074550

L 0.065000 0.084382 -0.384157 4.,487689 4.690338 1.362570 1.497608 1.075564
0.067530 0.0€3437 -0.372184 5.072849 4.690338 1.370749 1.515112 1.076555
0.070020 0.082523 -0.358893 5.537325 4.690338 1.378808 1.532438 1.077559
0.075000 0.080801 -0.329661 6.083292 4.690338 1.394277 1.566054 1.079496
0.0801700 0.079229 -0.298915 6.132408 4.690338 1.408537 1.567687 1.081318

0.085000 0.077810 -0.268995 5.779958 4.690338 1.421296 1.€26794 1.082981

0.090000 O©0.076535 —0.241562 5.166968 4.690338 1.432470 1.653185 1.084453

Glz

0.100000 0.C74360 -0.1S7987 3.784552 4.690338 1.450297 1.698053 1.086897
0.110000 0.072560 ~0.168554 2.749703 4.690338 1.463513 1.734656 1.088778

0.120000 0.070998 —-0.146899 1.928212 4.690338 1.474C11 1.766212 1.090350

0.120000 0.070998 -0.132591 0.0 0.0 1.474011 1.766212
C.130000 0.C6S724 -0.122538 0.0 0.0 1.481918 1.791842
C.140000 0.068543 -0.112741 0.0 0.0 1.489145 1.816019
0.150000 0.067445 -0.105979 0.0 0.0 1.495778 1.838894
0.160000 0.066421 -0.065079 C.C c.0 1.501885 1.860590
0.1700J0 0.065461 -0.092905 0.0 0.0 1.507527 l.EélZlE
0.180000 0.064560 -0.087349 0.0 2.0 «S12753 1.5C0862
0.200000 0.C€2912 -0.C77760 0.0 0.0 1.522115 1.937514
0.220000 0.06143S -0.C6S5782 0.0 0.0 1.530241 1.©71069

0.240000 0.060113 -0.063048 0.0 0.0 1.53733¢ ?2.CC1937

e e e o —— - ——— ————— —— —————— —_ . . %



b JOVII? 2, O548L4 =00 OIETI

C.3220090
0.340000
C.360000
C.380000
0.400000
0.420000
0.440000
0.4€0000
0.480000
0.500000
0.520000
0.539999
0.559596
0.579999
™N0.599999
-~

- O.619<99

FINAL DEPTH =

0.055852 -0.044207
0.055042 -0.040852
0.054256 -0.037871
0.053525 -0.035206
0.052846 -0.032813
0.052211 -0.030654
0.051618 -0.028698
0.051062 -0.026921
0.050540 -0.0252S9
0.050049 -0.023816
0.045587 —0.022455
0.049150 -0.021203
0.C48738 -0.02C049
0.048348 -0.018981
0.047978 -0.017993

0.047629 -0.017C75

END OF JOB C.J.BALMFORTY

9 CARDS READ

0.047628 M,

LIIIIIT 0, 0000)4 0. I O,

2.0
0.0

0.0

0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0

Cc.C

FINAL CISCHARGE =

AT 10HOBM MON MAR 0¢, 1578 EXECUTE TIME
341 LINES PRINTED

T ——— L

I 4

4
2.0
0.0
0.0

0.0

I B B T s

L 0VOIN [V, 095994

l.551844
1.558134

1.561902

1.565228
1.568162
1.570744
1.573008
1.574984
1.576699
1.578176
1.579434
1.580494
1.581369
1.582074
1.582623
1.583024

1.583290

0.007661 CU.M. PER SEC.

Z.0&tine
2.1C4235

2.125546
2.145459
2.164094
2.181554
2.197929
2.213300
2.227139
2.241310
2.254073
2.266080
2.277379
2.288013
2.298023
2.307444

2.316309

0.42 MINS.
0 CARDS PUNCHED O TAPE MOUNTS O DISK MOUNTS

B A AR AR 111

et i | ——
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* APPENIIX V

Results of the Preliminary Experimental Investigation.

(a) Head, Discharge and Coefficient of Discharge
- Values.,
(v) Velocity Traverse Readings.
(c) Details of the Method of Computing ex and @ Values,

( L



(a) Head, Discharge and Coefficient of Discharge Values.
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Test

NO- ]“

Dahl tube manometer

.Side spill stage

Weir

length L

Crest height C

By

B,

reading:

Mean head above crest h*

Mean

depth*

Surface Profiles

o1

1.05

6.62cm
10.72cm
35.75cm
73.50cm
46.32¢cm

2.387¢cm
38.137cm

v

mean

Cp (measured)

Cp (Rehbock)

0.02612m3/s

0.007866m/s

0.01824m3/s
0.093m/s

0.103m/s
0.098m/s

0.652

0.654

HEAD ABOVE CREST mm

X-Section
$31§t§2§$t LONG SECTION  (DISTANCE BEHIND WEIR)  mm
of weir) -
mm o | 50 [100 |200 [300 {400 [500 |605 |700
0 (50)119.6 [23.1 [23.7 |23.7 |23.7-{23.6 {23.6 {23.3 [23.4
100 19.6 [23.1 [23.7 | 23.7 (23.7 {23.6 {23.5 [23.3
200 19.6 [23.3 [23.8 |23.8|23.8 {23.7 |23.6 {23.1
300 19.7 [23.5 (23.8 |23.9 {23.8 [23.7 |23.6 {23.2
- 400 19.8 |23.5 [23.8 | 24.1 |23.8 123.7 |23.6
500 19.7 |23.5 [23.8 | 24.1 |23.8 |23.8 |23.6
~ 600 19.8 [23.6 [23.9 |24.1[23.9 {23.8 [23.4
700 19.9 {23.8 [24.1 | 24.2 {23.8 {23.7 |23.4
800 20.0 {23.8 [24.1 | 24.3123.9 [23.8 [23.4 |
900 20.0 {23.9 [24.2 |24.2 {23.9 |23.8
1000 20.3 [24.1 [24.4 |24.3[23.9 |{23.8
1050 20.5 [24.4 [24.5 |24.4 |23.9 |23.6

* Averaged over 200mm, 300m and 400mm, long sections.
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Test No. 2.

-

Dahl tube manometer reading:

Weir length L

Crest height C

By
By

.Side spill stage

-

Mean head aboVe crest h*

Mean depth*

Surface Profiles

1

.
L

1.30

8.02cm

10,.72cm
35.75cm

73.50cm
46.32cm

2.919cm
38.664cm

v

mean

Cp (measured)=

¢ (Rehbock) =

0.02894m3 /s
0.01072m3/s
’0.0]824m3/s
0.102m/s
0.102m/s
0.102m/s
0.658

0.647

X-Section HEAD ABOVE CREST mm
(rom stort LONG SECTION  (DISTANCE BEHIND WEIR) mm
of weir) ‘
mm o | 50 |100 [200 [300 {400 |500 [605 |700
0 (501423.8 |28.1 |28.6 [28.8 [28.9 |28.9 |29.0 |28.5 |28.7
100 23.9 |28.1 [28.7 [28.9 [29.0 [29.0|28.9 [28.7
200 23.8 |28.2 [28.8 [29.0 [29.0 |29.0|28.9 |28.5
300 23.9 |28.4 [28.8 [29.1 [29.0 |29.0 |28.8|28.5
400 23.9 |28.5 [28.9 [29.2 [29.0 |29.0|28.9 |28.5
500 24,1 |28.5 [29.1 [29.2 [29.1 |29.1 |28.9
600 23.9 |28.7 |29.2 [29.3 [29.2 |29.1|29.0
700 24.0 |28.7 [29.3 [29.4 [29.3 |29.2 |28.9
800 24.1 |28.8 [29.4 |29.5 [o9.3 |29.2 |28.9 |
900 24.3 |28.9 |29.5 |29.6 [29.4 |29.2
1000 24.5 |29.3 |29.8 [29.6 [29.5 |29.2
1050 24.9 [29.6 [29.9 |29.8 [29.6 |29.1

* Averaged over 200mm, 300m and 400mm, long sections.
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Test No. 3.

Dah1 tube mancmeter

-Side spill stage

Weir length L
Crest height C
By

By

Mean head above crest h*

Mean depth*

Surface Profiles

reading:  1.785 Qo
: 8.99m  Q,
110.72cm  Q,
:35.75m Yy
¢ 73.50cm v2
:  46.32cm vmean
3.355em
39.105¢cm

Cp (measured) =

'Cp (Rehbock) =

0.03389m3/s
0.01288m°/s
0.02101m°/s
0.118m/s
0.116m/s
0.117m/s
0.641
0.643

X-Section HEAD ABOVE CREST mm
(Distance, LONG SECTION  (DISTANCE BEHIND WEIR) mm
of weir)
mm o | 50 [100 |200 [300 {400 |500 |605 |700
0 (50)$27.0 |32.2 | 33.0 33.4 | 33.4 |33.3 |33.2 |32.8 [32.8
100 27.3 {32.2 | 33.0( 33.4 | 33.4 |33.4 [33.1 {32.6
200 27.4 |32.4 | 33.1| 33.4|33.5 |33.4 [33.3 {32.6
300 27.5 {32.5 | 33.2| 33.5(33.4 |33.4 [33.2 |32.7
400 27.5 {32.6 | 33.3|33.533.5 [33.3 |33.2 |32.7
500 27.5 |32.6 | 33.4| 33.6 | 33.6 |33.3 |33.2
. 600 27.6 {32.8 | 33.4{33.7|33.6 |33.3 |33.2
700 27.7 |32.8 | 33.4) 33.833.6 |33.3 |33.1
800 27.8 |32.9 | 33.5]33.933.6 |33.6 |33.2 | _
900 27.9 132.9 | 33.5}33.933.7 {33.4 |
1000 28.1 [33.1 | 33.9] 34.033.8 |33.5
1050 28.3 |33.7 | 34.1 34.133.7 | 33.6

. * Averaged cver 200mm, 300m and 400mm, long sections.

——
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Test No. 4.

Dahl tube manometer reading:

.Side spill stage

Weir length L
Crest height C
By

By

2.22
'9.14cm

110.72¢cm

Mean head above crest h*

Mean depth*

Surface Profiles

35.75¢cm
73.50cm
46.32cm
3.413cm
39.163cm

v

mean

CD (measured)

Cp (Rehbock)

0.03774m3/s
0.01323m3/s
0.02451m/s
0.131m/s
0.135m/s
0.133m/s
0.642

0.642

X-Section HEAD ABOVE CREST mm
$52§t22§$t LONG SECTION (DISTANCE BEHIND WEIR) mm
of weir) .
mm 0 | 50 100 |200 |300 {400 |500 {605 |700
0 (50)+427.0 33.5 [ 34.0 |34.2 [34.0 34.0 [33.8 33.9
100 27.8 33.533.9 [34.2 [34.1 [34.1 [33.7
200 28.1 33.5134.0 |34.0 {33.9 [33.9 [33.5
300 28.2 33.7 |34.0 {34.0 [34.0 [33.9 [33.4
400 28.2 33.8134.1 |34.1 |34.1 |33.9 [33.5
500 28.2 33.9 | 34.3 |36.1 [38.1 [33.8
600 28.2 34.0 {34.3 |34.1 |34.1 |33.8
700 28.2 34.1 134.3 {34.2 {34.0 [33.9
800 28.4 34.2 |34.3 |34.1 {34.0 [33.7 ~
900 28.5 34.2 | 34.5 |34.1 |34.2.
1000 28.9 34.5 | 34.6 |34.2 |33.8
1050 29.9 34.8 |34.6 [34.1 |33.9

% Averaged over 200mm, 300m

and 400mm. long sections.
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Test No. 5,

Dahl tube manometer

Weir length L
Crest height C

By

B,

-Side spill stage

-

-

Mean head above crest h*

Mean depth*

Surface Profiles

reading: 2.89

: 10.21cm
: 110.72cm
: 35.75cm
. 73.50cm
46.3écm
3.884cm
39.634cm

v

mean

Cp (measured)

¢y (Rehbock)

' 0.04294m3/s

0.01581m%/s
0.02713n%/s
0.148m/s
0.148m/s
0.148m/s
0.632

0.640

HEAD ABOVE CREST mm

X-Section
ggg;tgggit LONG SECTION (DISTANCE BEHIND WEIR) mm
of weir)
mm 0 | 50 100 {200 {300 {400 |500 {605 |700
0 (50)+29.5 38.2 ] 38.5138.8 |38.6 38.§ 38.3 [38.3
100 31.3 38.2138.5(38.8 {38.5 {38.7 |38.3
200 31.5 38.3 1 38.6 |38.9 38.5‘ 38.5 |38.3
300 31.8 38.3] 38.7 |38.8 [38.6 [38.7 {38.1
400 31.8 38.3] 38.8 |38.8 |38.7 |38.7 [38.2
500 32.2 38.5138.8 138.9 138.8 |38.6
600 32.3 38.538.8 |38.9 138.8 |38.6
700 32.5 38.5 | 38.9 [ 38.9 |38.9 |38.5
800 32.6 38.8(39.0 | 38.9 |38.9 |38.5
900 32.5 38.9139.2 | 28.9 |38.8 -
1000 32.4 39.139.3]39.0 |38.9
1050 33.8 39.4139.4 139.1 {38.9

i

* Averaged over 200mm, 300m and 400mm, 10ng‘sections.
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Test

NO. 6'

Sukface Profiles

’

Dahl tube manometer reading:  3.355
-Side spill stage ) 10.73cm
Weir Tength L : 110.72cm
Crest height C 35.75¢m
; ' e
BZ 3

Mean head above crest h* 4.072cm
Mean depth* 39.822cm

v

mean

Cp (measured) =

Cp (Rehbock) =

0.04618m°/s
0.01713m%/s
0.2905m3/s
0.158m/s
0.157m/s
0.158m/s
0.638

0.639

X-Section HEAD ABOVE CREST mm
$El;t22§it LONG SECTION (DISTANCE BEHIND WEIR) mm
of weir)
mm o | 50 {100 [200 {300 {400 |500 |605 |700
0 (50)431.2 39.9 |40.6 |40.7 140.8 0.7 40.7 |40.5
100 32.9 40.0 [40.5 [40.6 [40.6 [40.6 0.5
200 32.2 40.0 {40.7 {40.5 |40.6 [40.5 §#0.3
300 33.2 40.1 [40.7 [40.6 [40.6 [40.5 {(0.3
400 33.5 40.1 |40.7 [40.5 0.7 [s0.3 ho.2
500 33.7 40.3 140.6 [40.7 ]40.6 40.5
600 33.8 40.4 |40.7 [40.8 [40.6 [40.4
700 33.8 40.4 {40.9 [40.8 [40.7 [40.4
.800 33.9 40.5 [41.0 |40.8 |40.6 [40.4 B
900 34.0 40.8 | 41.0 [40.9 [40.5 ‘
1000 34.5 41.0 {41.2 |40.9 [40.4
1050 35.0 41.4 141.4 140.9 40.4

* Averaged over 200mm, 300m and 400mm, lcng sections.
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Test No. 7. .

ﬁahl tube manometer reading: 2.47

.Side spill stage

Weir length L

Crest height C

5

B,

Mean head above crest h*

Mean depth*

Surface Profiles

9.90cm
: 110.72cm
+ 35.75cm
73.50cm
§6.32cm
3.]28cm
39.428cm

v

mean

Ch (measured)

CD (Rehbock)

0.03975m°/s
0.01505m3/s
0.02470m3/s

0.137m/s
' 0.135m/§
0.136m/s

0.640
0.640

X-Section- HEAD ABOVE CREST mm
o ctart LONG SECTION  (DISTANCE BEHIND WEIR) mm
of weir)
nm o | 50 |100 |200 |300 {400 |500 |05 |700
0 (5028.5 36.5 |36.9 [37.2 |37.2 |37.2 |37.0 |37.0
100 29.8 36.5 |36.9 {37.2 |37.2 [37.2 |36.9
200 30.5 36.8 |37.1 [37.3 |37.2 |37.1 {36.9
300 30.9 36.8 |37.2 [37.3 |37.2|37.1 |36.8
400 30.8 36.9 |37.2 |37.3 |37.2|37.2 |36.7
so0 | 30.8]  [36.9 |37.3 [37.3 |37.3 |37
600 30.8 37.0 {37.4 137.3 |37.2 {37.2
700 30.8 37.1 |37.5 [37.3 [37.2{37.1
800 30.9 3.2 [31.6 [37.3 |ar.2 ||
s00 |31 37.4 |37.7 [37.3 | 37.136.9
1000 31.3 37.6 |37.8 [37.4 |37.1
1050 3.7 37.8 [37.8 |37.4 | 37.0

* Averaged over 200mm, 300m and 400mm, long sections.
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Test

No. 8.

Weir

length L

Crest height C

By

By

-

.Side spill stage

Mean head above crest h*

Mean

depth*

Surface Profiles

'Dah1 tube manometer reading:

1

0.74
7.00cm
0.72cm

35.75cm
' 73.50cm

4

*
L

6.32;m

2.524cm
38.274cm

v

mean
Cp (measured) =

G (Rehbock) =

0.02200m%/s
0.00861m/s
0.01339n%/s
0.078m/s
0.076m/s

"0.077m/s

0.656
0.652

HEAD ABOVE CREST mm

X-Section
o atart LONG SECTION  (DISTANCE BEHIND WEIR) mm
of wair)
- o | 50 100 [200 [300 {400 [500 [605 |700
0 (50)-}20.4 24,9 25.0 |25.0 {25.0 |25.0 | 24.9| 24.9
100 20.5 24,9 | 25.1 |25.0 |25.0 [24.9 | 24.8
200 20.5 25.0 | 25.1 |25.1 [24.9 [25.0 | 24.8
300 20.5 25.1 | 25.2 |25.2 [25.0 [24.9 | 24.6
400 20.6 25.1{25.2 |25.3 {24.9 {24.9 | 24.7
500 20.7 25,2 | 25.3 |25.3 |25.0 |24.9
600 20.6 25.3 | 25.4 {25.3 |25.1 [25.0
700 20.7 25.3 | 25.5 |25.4 [25.1 [25.0
800 20.7 25.4 |25.5 [25.4 [25.2 [o5.2 |
900 20.9 25.5 | 25.5 | 25.5 |25.3
1000 21.1 25.7 | 25.6 |25.5 |25.3
1050 21.2 25.8 | 25.7 |25.5 |25.1

——
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Test No. 9. -

Dahl tube manometer ;eading: 0.40

.Side spill stage

Weir length L

. Crest height C

By

B

Mean head above crest h*

Mean depth".r

- Surface Profiles

Y
5.90cm Q,
: 110.72em  q,
35.75cm V]‘
73,50cm V2
. 46.32cm vmean
2.10Tcm Cp (measured)

37.857cm

Cp (Rehbock)

o

.01627m3/s

.00653m°/s
.00974m3/s

.058m/s

.057m/s
.656

0
0
0
0.056m/s
0
0
0

.660

x-Section HEAD ABOVE CREST mm
$31§t§2§$t . LONG SECTION  (DISTANCE BEHIND WEIR) rmm
of weir)
mm o | 50 | 100 |200 [300 {400 |500 {605 {700
0 (50)1-16-8 20.5 {20.9 |20.9 | 20.920.9|20.520.3
100 16.7 20.6 {20.9 [20.8 | 20.9] 20,7 |20.4 |
200 16.8 20.7 |20.9 |20.8 | 21.020.7 | 20.4
300 16.9 20.8 |21.0 |20.9 | 20.9(20.820.4
400 16.9 20.9 {21.0 |20.9 | 20.9| 20.8{20.3
s00 | 17.0 21.0 {21.1 {21.0 | 20.9 20.7
600 17.0 21.1 |21.2 |21.1 | 20.9] 20.7
200 17.0 21.1 [21.3 (21.0 | 20.9] 20.6
800 17.2 21.3 [21.3 |21.1 | 20.8] 20.5f
900 17.1 21.3 {21.4 [21.1 | 20.9
1000 17.2 21.4 {21.5 {21.1 | 20.8
1050 | 175 21.7 |21.6 [21.2 | 20.7

* Averaged over 200mm, 300m and 400mm, long sections,
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Test No. 10 P

0.01868m3/s

Dah]jtube manometer r?ading: 0.530 Q] =

.Side spill stage : 6.97m  Q - 0.00855n°/s
Weir Tength L : 110.72n g, = 0.01013m%/s
Crest height C : 38I5m oy | - 0.066m/s

Bl . 73.50cm VZ - 0.064m/s

B, | 41.20em Vo = 0.065m/s
Mean head above crest h* :  2.515cm ¢ (measured)= 0.655

Mean depth*

38.265¢cm CD (Rehbock) = 0.652

Surface Profiles

X-Section HEAD ABOVE CREST mm
(Distance ' -
from start LONG SECTION  (DISTANCE BEHIND WEIR) mm
of weir)
mm 0 | 50 |100 {200 [300 {400 [500 {605 |700
0 (50)4-20.0 [24.5 [25.0 |25.2 | 25.2 |25.2 |24.9 |24.7 |24.2
100 20.0 |24.6 |25.0 |25.2 | 25.2 |25.2 |24.8 |24.7
200 | 20.3 |24.6 |25.0 [25.2 |25.2|25.2 |24.8 |24.6
300 20.3 [24.6 |25.0 |25.2 | 25.2 | 25.1 {24.8 | 24.6
100 20.4 {24.7 |25.0 [25.2 | 25.2{25.1 |24.8
500 | 20.5 |24.8 [25.0 [25.3 | 25.2|25.0 |24.8
600 20.5 |24.7 [25.1 [25.3 | 25.2|25.0 |24.7
700 20.7 |24.8 |25.2 [25.3 | 25.2 | 25.0 |24.7
g0 | 20.8 |24.8 [25.2 [25.3 [ 25.225.0
900 20.8 [24.9 |25.2 [25.3 | 25.2{24.9 Yo
1000 20.8 {25.0 |25.3 [25.3 | 25.0]24.8
1050 20.8 |25.0 [25.3 [25.4 | 25.0|24.8

* Averaged over 200mm, 300m and 400mm, long sectfons,

1l
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Test No.

11.

Dahl tube manometer

Weir Tength L

.Side spill stage

Crest height C

By

B,

-

reading:

-

Mean head above crest h*

Mean depth*

Surface Profiles

.

0.720
7.51cm

: 110.72cm

35.75cm

. 73.50cm

41,20cm
2.752cm
38.502cm

v

mean

CD (measured)

Cp (Rehbock)

0.02170m° /s
0.00964m3/s
0.01206m%/s

0.077m/s
6.076m/s
0.076m/s
0.646
0.649

K-Section HEAD ABOVE CREST mm
$31§t§2§$t LONG SECTION  (DISTANCE BEHIND WEIR) mm
of weir)
mm 0o | 50 {100 [200 [300 {400 |500 |605 |700
0 (501b22.2 |27.0 27.3A 27.6 [27.6 |27.5]27.3 |27.2 |27.0
100 22.3 |26.9 |27.3 |27.5 |e7.6 |27.5|27.3 [27.1
200 22.5 26.9 |27.3 [27.5 [27.6 |27.5|27.3 |27.1
300 22.5 |26.9 | 27.3 |27.6 |27.6 | 27.5|27.3 |27.0
400 22.5 |26.9 |27.4 |27.6 [27.6 |27.5|27.3|
500 22.5 |27.0 |27.5 |27.6 [27.6 | 27.5|27.2
600 22.5 |27.0 |27.5 |27.6 |o7.5 | 27.4 | 27.2
700 22.6 |27.0 [27.5 [27.6 |27.5 |27.4|27.2
800 22.7 |21.1 |27.5 [27.7 [27.5 | 27.3 B
900 22.8 |27.1 |27.5 [27.7 |27.4 | 27.3
1000 22.9 |27.3 [27.6 [27.7 |e7.4 | 27.3
1050 23.1 |27.4 [27.7 |27.7 [27.4 | 27.2
*  Averaged over 200mm, 300m and 400mm, long sections.
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Test No. 12. -

L0
—_
1

Dahl tube manometer reading: 1 0.94 0.02474m3/s
.side spill stage : 8.0%m . Q, . 0.01087u%/s
Weir Tength L . : 110.72cm Q, = 0.01387m3/s
Crest height C ¢ 35.75cm V]. . = 0.087m)s
B, | 3 T350m | = 0.087n/s
B, ‘ : 41.20cm Voean = 0.087m/s
Mean head above crest h* : 2.993 'CD (measured) = 0.642
Mean depth* : 38.743 Cp (Rehbock) = 0.646
Surface Profiles
x-Section HEAD ABOVE CREST mm
(Distance '
from start LONG SECTION (DISTANCE BEHIND WEIR) mm
of weir) -
mm 0 50 {100 [200 [300 {400 {500 |605 |700
0 (50){+23.9 |29.2 [29.6 | 30.029.9 [30.0 (29.9 |29.7 [29.4
100 24.2 [29.1 129.6 | 30.0|29.9 |30.0 (29.8 |29.5
200 24.4 129.1 }29.7 ) 30.0}30.0 {30.0 {29.7 }29.5
300 24.3 [29.2 129.7 |} 30.0} 30.0 |30.0 {29.8 |29.5
400 24.4 |29.2 [29.8 | 30.0 | 29.9 {30.0 |29.7
500 24,5 129.2 129.9 | 30.0§29.9 |29.9 {29.6
600 24.5 129.2 |29.9 | 30.0 | 30.0 }29.8 {29.6
700 24.5 129.3 129.9 | 30.0}30.0 }29.7 |29.5
800 24.6 129.4 [29.9 | 30.0 | 30.0 {29.7 _
900 24.6 |29.4 [30.0 | 30.0]30.0 [29.6 |
1000 24.7 {29.5 |30.1 | 30.1]29.9 |29.6
1050 24.8 [29.8 1302 | 30.2]29.9 |29.5

- * Averaged over 200mm, 300m and 400mm, long sections.
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Test

No. 13.

Weir

length L

Crest height C

By

B,

Dahl tube manometer‘

-Side spill stage

reading:

Mean head above crest h*

Mean

depth*

Surface Profiles

1.20

8.77cm

110.72cm

35.75cm
73.50cm
41.20cm

3.238¢m
38.988cm

)

mean
Cp (measured) =

Cp (Rehbock) =

0.02788m°/s
0.01238m3/s
0.01558m3/s
0.097n/s
0.097m/s
0.097m/s
0.649

0.644

HEAD ABOVE CREST mm

X-Section
§ 1§t22§$t LONG SECTION  (DISTANCE BEHIND WEIR) mm
of weir) -
mm 0 | 50 [100 [200 |300 {400 |500 {605 |700
0 (50M426.2 [31.8 | 32.3|32.5 |32.5 |32.3 {32.3 [32.1 [31.9
100 26.8 (31.7 | 32.2|32.5 |32.4 |32.3 [32.3 [32.1
200 26.9 [31.8 | 32.2{32.5 |32.4 |32.3 {32.3 |32.0
300 26.9 {31.7 | 32.2 | 32.4 [32.4 |32.3 [32.3 |31.9
400 26.9 [31.7 | 32.332.5 |32.5 |32.2 (32.3
500 27.0 |31.7 | 32.3|32.5 | 32.5 |32.2 |32.2
600 27.1 [31.7 | 32.3[32.5[32.5 {32.2 |32.0
700 27.1 [31.7 | 32.4|32.5 |32.5 |32.2
800 27.1 [31.7 | 32.432.5 |32.5 |32.2 B
500 27.1 [31.8 | 32.532.5 [32.4 {32.1
1000 27.2 |31.9 | 32.5]32.5 |32.4 [32.0
1050 27.4 132.1 | 32.6 | 32.6 |32.3 |32.0

* Averaged over 200mm, 300m and 400mm, long sections,
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Test No. 14. -

Dah1 tube manometer reading:

-Side spill stage

Weir length L |

Crest height C

By

B, |

Mean head above crest h*

Mean depth*

Surface Profiles

1.51 QI
9.33cm Qw

: 110.72cm Q,

s 35.75cm V.l.

s 73.50cm v2

« 41.20cm vmean
3.496cm

< 39.246cm

Cp (measured) =

Cp (Rehbock) =

0.03122m%/5
0.01367m /s
0.01755m%/s

0.108m/s
0.109m/s
0.108m/s
0.640

0.642

y-section | HEAD ABOVE CREST mm
fom start LONG SECTION  (DISTANCE BEHIND WEIR) mm
of weir)
o 0 | 50 |100 {200 |300 {400 |500 |605 |700
0 (50)}-28.2 | 33.9| 34.6 |35.0 {35.0 [35.0 {35.0 | 34.6 |34.5
100 28.5| 33.7 | 34.5 [35.0 |35.0 {35.0 [30.9 | 34.6
200 28.7|33.9 34.6 {35.0 {35.0 [35.0 134.9 | 34.6
300 28.9 | 33.9 | 34.6 | 35.1 |35.0 |35.0 [34.8 | 34.5
400 28.9 | 34.0 34.7 |35.1 |35.0 [35.0 |34.7
so0 | 28.9|34.034.8(35.1 [35.0 {34.9 |34.6
goo | 28.8{34.134.9135.1 [35.0 [34.9 [34.6
700 29.0 | 34.134.8 135.1 35.0 [34.8 |34.5
800 29.0|34.1134.9 35,1 |35.0 [34.8 B
900 29.134.2 | 35.0 [35.1 [35.0 [34.6
1000 29.1|34.5|35.0 [35.1 |34.9 34.4
1050 29.3|34.935.3 {35.1 |34.9 |34.4

% Averaged over 200mm, 300m and 400mm, long sections., °
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Test

No. 15

Dahl tube manometer reading:

-Side spill stage

Weir

length L

Crest height C

By

B,

Mean head above crest h*

Mean

depth*

Surface Profiles

2.27 0

: 10.63m  Q

¢ 110.72cm Q2

¢ 35.75cm y].

;s 73.50cm v2

«+ 41.20 cm vmean
3.995cm
39;745cm

CD (measured) =

Ch (Rehbock) =

0.03815m°/s

0.01687m°/s
0.02128n3/s
0.131m/s
0.130m/s
.130m/s

0
0.646
0

.639

HEAD ABOVE CREST mm

X-Section
Com ctart LONG SECTION  (DISTANCE BEHIND WEIR) mm
of weir) ‘
— o | 50 [100 |200 |300 {400 |500 |05 |700
0 (50p+31.5 [38.7 | 39.5] 39.9 [40.0 |a0.1 0.1 |39.9 |s9.
100 32.3 [38.7 | 39.5139.9 | 40.0 {40.0 {39.9 [39.7
200 32.8 38.8 | 39.6 | 39.9 [40.0 |40.0 |39.9 {39.6
300 32.9 {38.8 | 39.6]39.9 | 40.0 {40.0 {39.9 |39.6
400 33.0 {38.8 | 39.7{40.0 | 40.0 [40.0 |39.8
500 33.0 |38.8 | 39.7|40.0 {40.0 |39.9 |39.8
600 33.1 [38.8 | 39.840.0 {40.0 |39.9 {39.6
700 33.2 [38.9 | 39.8140.0{39.9 [39.7 |39.5
800 33.2 [38.9 | 39.8]40.0{39.9 |39.6 B
900 33.3 139.0 | 39.8]40.0 |39.8 [39.5
1000 33.3 [39.2 |39.9]40.1 {39.8 |39.3
050 . |33.9 [39.9 | 40.1[40.1 }39.7 |39.1

* Averaged over 200mm, 300m -
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Test No, 16. . .

Dahl tube manometer reading:  1.87

.Side spill stage

Weir length L

Crest height C

By

B,

Mean head above crest h*

Mean depth*

Surface Profiles

‘ 0 _

9.93cm Q, =
« 110.72cm QZ -
¢ 35.75cm v]' -
. 73.50cm lv2 =
. 41.20cm vmean -

3.746M ¢ (neasured) -

;39456 ¢ (Rehbock) =

0.03468m°/s
©0.01512m/s

0.01956m3/s

0.119m/s

0.120m/s
10.120m/s

0.638

0.640

X-Section HEAD ABOVE CREST mm
$El§t§2§$t | LONG SECTION (DISTANCE BEHIND WEIR) mm
of weir)
- 0 | 50 [100 200 |300 {400 [500 {605 |700
0 (50)—»29.9 36.3 | 37.2 |37.5 [37.5 | 37.6{37.6 |37.3 [37.3
100 [ 29.7(36.337.2 {37.5 [37.5 [37.637.5|37.2
200 29.8 [ 36.4 [37.2 |37.5 |37.5 | 37.737.5(37.0
300 29.9 36.4 |37.2 {37.5 |37.5 | 37.6|37.4|37.0
400 30.0 | 36.4 | 37.2 |37.5 {37.5 | 37.5]37.3
500 | 30.036.5{37.2 |37.5 {37.5 | 37.5]37.1
600 30.0 |36.5 {37.2 {37.5 [37.5 | 37.4{37.0
700 30.0 {36.5 {37.2 {37.6 [37.5 |37.3]37.0
800 30.1 |36.5 |37.3 |37.6 |37.5 |37.3
o0 | 30.136.6 [37.4 {37.6 |37.5 | 371
1000 30.2 |36.8 |37.4 [37.6 {37.3 | 37.0
1050 30.8 {37.3 {37.8 [37.6 [37.2 | 36.9

* Averaged over 200mm, 300m and 400mm, long sections.
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Test No. 17.

-

Dahl tube manometer reading: 2.74

-Side spill stage
Weir length L
Crest height C
By

By

-~

Mean head above crest h*

Mean depth*

Surface Profilés

11.15¢cm

¢ 110.72cm

35.75cm
: 73.50cm
¢ 41.20cm

4.251cm
« 40.001cm

v

mean
Cp (measured) =

Cp (Rehbock) =

0.04185m/s
0.01822m°/s
0.02363n3/s
0.142m/s
0.143m/s
0.143m/s
0.636

0.638

X-Section HEAD ABOVE CREST mm
$?§§t22§$t LONG SECTION (DISTANCE BEHIND WEIR) mm
of weir) ‘
mm 0| 50 | 100 |200 |300 {400 {500 {605 {700
0 (501+33.1 {41.0 {42.1 |42.5|42.7 {42.7 |42.6 |42.3 [42.3
100 34.3 |41.0 [42.1 | 42,5 42.7 [42.7 [42.6 [42.1
200 34.7 |41.2 |42.1 | 42.5 42.6 |42.6 |42.6 |42.1
300 34.9 [41.3 {42.2 | 42.5| 42.6 |42.6 [42.4 [42.0
400 34.9 141.3 |42.3 | 42.6 | 42.6 |42.5 |42.2
500 | 35.0 [41.3 [42.3 [ 42.642.6 [42.4 |42.2
600 35.0 |41.3 [42.3 | 42.6|42.6 |42.4 |42.1
200 - 3.1 |01.3 |a2.3 | 42.7] 42.6 |42.4 |42.0
800 35.3 |41.4 |42.3 | 42.7| 42.5 |42.3 _
900 35.4 [41.4 142.4 | 42.7]42.4 |42.1
1000 35.4 (41.7 (42,5 | 42.842.3 |42.0
1050 36.0 [42.2 {42.6 | 42.742.3 |41.9
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Test No. 18. .-

Dahl‘tube manometer geading: 3.25 Q1 ' = 0-04549m3/s
.Side spill stage © ¢ 11.88cm Q, = 0.02018m3/s
Weir length L : 1M0.72em O = 0.02533m3/s
Crest height C : 35.75em  Vq : = 0.154m/s

B, : 73.50Fm v, = 0.153m/s
B, , | :o8.20em Viean = 0.153m/s
Mean head above crest h* :  4.514cm ¢ (measured)= 0.644

Mean depth* s 40.264cm | CD (Rehbock) = 0.637

Surface Profiles

y-Section HEAD ABOVE CREST mm
(Distance ' - A
from start LONG SECTION (DISTANCE BEHIND WEIR) mm
of weir) -
- o | 50 [100 |200 |300 {200 |50 |605 |700
0 (50)435.9 | 43.2 | 44.4 |45.2 |as.2 | 45.3|45.3 | 45.1 |45.2
100 37.6 | 43.1 | 44.4 45.2 |a5.2 | 45.2 | 45.2 | 45.1
200 | 37.9(43.3|44.5 |45.2 [45.2 | 45.2]45.1]45.0
00 | 37.9|43.4 | 44.6 [45.2 [45.2 | 45.2{45.0 | 45.0
400 37.8|43.5 | 44.6 [45.2 [45.2 | 45.2] 44.9
so0 | 37.8|43.5]4a.7 |45.2 |a5.2 | 45.2] aa.8
600 37.8 | 43.5 | 44.7 |45.2 |45.2 | 45.2| 44,8
s00 | 37.8]43.6[44.7 |a5.2 [45.2 | 45.1 4.8
800 37.8|43.6 | 44.8 |45.2 [45.2 | 45.0 .
900 38.143.744.9 |45.2 [45.2 | 44.9 '
1000 38.1 | 44.2 | 45.3 [45.2 [45.1 | 24,6
1050 38.1|44.8 | 5.4 [45.3 |44.9 | a4.5

% Averaged over 200rm, 300m -and 400mm, Tong sections.



Test No. 19.

Dah1 tube manometer reading:

¢  6.28cm

-Side spill stage

Weir length L
Crest‘height c

. B] V

B,

Mean head above crest h*

Mean depth*

Surface Profiles

0.80

: 110.72cm

¢ 3

. 7
5

LX)

5.75cm

3.50cm
O.92cm

2.242cm
37.992cm

v

mean
¢ (measured) =

Cp (Rehbock) =

0.022851m/s
0.007225m%/s
0.01562n3/s

0.082m/s

0.081Im/s

0.081m/s
0.658
0.657

X-Section | HEAD ABOVE CREST mm
$?Z§t§2§it LONG SECTION  (DISTANCE BEHIND WEIR) mm
of weir) _
mm 0o | 50 | 100 [200 |300 {400 |[500 {605 |700
0 (50118.3 |21.7 {22.3 [22.3 |22.3 |22.3]22.4 |22.1 |22.0
100 18.3 |21.9 |22.3 [22.3 [22.3 |22.322.3 |22.0
200 18.2 | 22.0 |22.3 |22.3 [22.4 |22.3]22.3|21.9
300 18.2 | 22.0 {22.3 |22.4 |22.5 |22.3]22.3 |21.9
400 18.3 | 22.1 |22.4 |22.4 |22.5 |22.3]22.3|21.9
500 | 18.2 f22.1 f22.5 |22.4 [22.5 |22.3]22.2
600 18.2 {22.1 |22.5 [22.4 [22.5 |22.3|22.2
700 18.2 |22.1 |22.5 |22.5 [22.5 |22.3]22.1
800 18.4 |22.3 22.6 |22.6 [22.5 |22.3|22.1|
900 18.3 |22.3 |22.6 [22.6 [22.6 |22.3]22.0
1000 18.3 |22.3 |22.7 |22.7 [22.6 |22.3
1050 18.5 {22.5 |22.8 [22.8 [22.6 |22.3

* Averaged over 200mm, 300m and 400mm, long sections,
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i

Test

NO. 20'

N

Dahl tube manometer reading:

Weir

length L

Crest height C

By

B,

-Side spill stage

Mean head above crest h*

Mean

depth*

Surface Profiles

: 1

1.04
6.83cm
0.72cm

35.75cm

73.50cm

. 5

3

0.92cm
2.498cm
8.248cm

v

mean
CD (measured) =

Cp (Rehbock) =

0.02600m°/s
0.008390m3/s
0.01761m/s
0.093m/s
0.090m/s
0.092m/s
0.650

0.652

X-Section HEAD ABOVE CREST mm
o ctart LONG SECTION  (DISTANCE BEHIND WEIR) mm
of weir)
m o | 50 [100 {200 |300 |400 |500 |605 |700
0 (50H-20.1 |24.4 [24.9 | 25.0 | 25.0 | 25.0 |24.8 |24.6 |24.3
100 20.4 [24.5 (24.9 | 24.9 [ 24.9 [24.9 |24.9 |24.5
200 20.5 |24.5 {24.9 | 24.9 [ 24.9 {24.9 [24.8 {24.5
300 20.5 |24.6 {25.0 | 25.0 | 25.0 | 24.9 [24.8 {24.4
400 20.5 |24.6 [25.0 | 25.0 | 25.0 |24.9 |24.7 |24.4
500 20.6 |24.7 |25.0 | 25.0 | 25.0 {24.9 [24.7
600 20.6 |24.7 [25.0 | 25.1|25.0 | 24.9 |24.6
700 20.7 [28.7 |25.1 | 25.1 | 25.0 |24.9 |24.6
800 20.7 |24.8 [25.1 | 25.1|25.0 |24.9 [24.5 |
900 20.9 [24.9 |25.1 | 25.2 | 25.0 |24.9 |24.5
1000 21.0 |25.0 |25.2 | 25.2 | 25.0 {24.8
1050 21.1 |25.1 |25.3 | 25.2 | 25.0 |24.7

* Averaged over 200mm, 300m and 400mm, long sections.
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Test No. 21

A ]

4

Dahl tube manometer reading: 1.32

Weir length L
Crest height C

By

By

-Side spill stage

Mean head above crest h*

Mean depth*

Surface Profiles

7.27¢cm

. 110.72cn

35.75cm
73. 50cm
50.92cm

2.648cn

: 38.398cm

v

mean
Cp (measured) =

Cp (Rehbock) =

0.02923n7 /s

0.009247n/s
0.02008n°/s

0.104m/s

10.103m/s

0.103m/s

0.649
0.650

HEAD ABOVE CREST mm

X-Section
$3§§t§$§3t LONG SECTION (DISTANCE BEHIND WEIR)  mm
of weir)
" mm 0 50 {100 | 200 {300 {400 (500 {605 {700
0 (50)+R1l.% 125.9 | 26.4) 26.5(26.5126.6 |26.5 |26.3 | 26.3
100 21.5 [25.8 | 26.4 ] 26.5|26.5 [26.5 |26.4 |26.2
200 21.6 |25.9 | 26.4| 26.5|26.5 |26.5 |26.4 [26.2
300 21.7 126.0 | 26.5| 26.5126.5 |26.5 {26.4 26.1
| 100 21.8 |26.0 | 26.5| 26.5126.5 {26.5 |26.4 {26.1
500 21.8 {26.0 | 26.5] 26.526.5 |26.5 {26.3
600 21.9 126.0 | 26.5126.5126.5 {26.4 {26.3
700 21.9 |26.1 | 26.5]26.6 | 26.5 |26.4 [26.2
800 22,0 |26.2 | 26.5|26.6 | 26.4 {26.3 26.0 )
900 22.1 [26.3 | 26.6 | 26,7 | 26.4 |26.2 |25.9
1000 22,1 [26.4 | 26.6] 26,7 | 26.4 [26.2
1050 22,3 |26.6 | 26.826.7 | 26.4 |26.1

1

* Averaged over 200mm, 300m and 400mm, long sections.
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Test No. 22

Dah1 tube manometer reading: 1.64

-Side spill stage

Weir Tength L
Crest height C

B

By
Mean head above crest h*

Mean depth*

Surface Profiles

7.80cn
110.72¢cm
35.75¢cm
73.50cm
50.92¢cm
2,867cn
38.617cm

v

mean

Cp (measured)

Cp (Rehbock)

0.03252n7/s
10.010246n°/s
0.02227n7/s
0.115m/s
0,113m/s
0.11l4m/s

0. 646

0.647

X-Section HEAD ABOVE CREST mm~
(Distance
from start LONG SECTION (DISTANCE BEHIND WEIR) mm
of weir)
mm 0 50 | 100 | 200 |[300 {400 |[500 |605 |700
0 (50)1+23.4 |27.8 | 28.4| 28.6 | 28.7 |28.6 |28.6 |28.5 [28.5
100 23.6 |27.9 | 28.4| 28,5 28,7 |28.7 [28.5 [28.4
200 23.6 |27.9 | 28.5)28.5|28.8 |28.7 |28.5 |28.4
300 23.6 28,0 | 28.5(28.5128.8 {28.7 [28.5 |28.3
400 23.7 [28.1 28.5 28.5|28.8 [28.6 {28.5 [28.3
500  |23.7 [28.1 | 28.5[28.6|28.8 |28.6 [28.5
600 23.7 |28.2 | 28.628.7 {28.8 [28.6 |28.4
200 23,7 |28.2 | 28.628.8128.7 zé.s 28.3
800 23.7 |28.2 .} 28.7|28.9 |28.7 |28.5 |28.3
900 23.7 [28.2 | 28.8[28.9 {28.7 |28.5 [28.2 B
1000 23.8 [28.4 | 28.9{29.0 {28.7 |28.4
1050 24,0 [28.6 [ 28.929.0]28.7 [28.3

i

* Averaged over 200mm, 300m and 400mm, long sections.
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Test No. 23 .

Dahl tube manometer reading:

-Side spill stage
Weir length L
Crest height C
By

B,

Mean head above crest’h* Tt

Mean depth*

Surface Profiles

2.03

Y
8.28cm Qw
35.75cm 'v]
73.50cn v2
50.92cm v

mean
3.056¢cm
38.806¢cm

Cp (measured)

0.03611m>/s
0.01128 n/s
0.02483n%/s
0.127m/s
0.126m/s
0.126m/s
0.646

C (Rehbock) = 0-645

?5?5%::22 HEAD ABOVE CREST mm
ggowéitirt LONG SECTION  (DISTANCE BEHIND WEIR) mm
mm o | 50 {100 {200 |300 {400 {500 |605 |700
0 (50244 |29.6|30.:3 |30.5 [30.5 [30.6 Bo.6 BO.5 |30.5
00 [P9 297|302 [30.5 |30.5 0.6 Bo.5 Bo.k
200 25.1 |29.8}30.3 {30.6 |30.5 {30.5 B0.5 #0.3
300 25.3 129.9 {30.3 [30.6 |30.5 [30.5 B0.4 B0.2
400  [25.3 |29.9 {30.% |30.7 |30.6 [30.5 BO.3 BO.2
500 25.4 ]29.9 | 30.4 [30.7 {30.6 [30.5 50.3
600 25.5 |29.9|30.5 |30.6 [30.6 po.5 Bo.3
700 25.5 |30.030.5 30.7 30.6 B0.5 Bo.3
800  |25.6 |30.0]30.5 |30.6 [30.6 Bo.5 po.2
900 25.6 |30.0{30.6 |30.7 {30.6 [30.4 Bo.1 B
1000 25.7 |30.1 30.8 {30.8 [30.6 B0.3
1050 25.9 [30.3 [30.9 130.9 [30.5 Bo.2

i
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Test No.'zh

Dahl tube manometer reading: 2.58

-Side spill stage :  8.92cm
Weir length L : 110.72cm
Crest height C : 35.75¢m
B, .3 ?3:50cm
32 50.92cm
Mean head above crest h* :  3.329cm
Mean depth* : : 39.079cm

Surface Profiles

v

mean
CD (measured) =

CDv(Rehbock) =

0.04062m°/s |
0.01272 n’/s

0.02790n°/s

0.141m/s
0.140n/s
0.141n/s
0.641
0.643

y-Section HEAD ABOVE CREST mm
(Distance
Z;owe?t?rt LONG SECTION (DISTANCE BEHIND WEIR) mm
mm 0 50 {100 | 200 |300 {400 |500 |605 {700
0 (50yt26.2 |32.2 |32.9 | 33.2|33.333.3 [33.3 [33.0 [33.0
100 | 26.9[32.1 32,9 | 33.2(33.2|33.2 |33.2 |33.0
200 27.2 |32.2 |32.9 | 33.2| 33.2 | 3.3 | 33.3 |33.0
300 27.3 |32.3 [33.0 | 33.2| 33.2 | 33.2 |33.3 | 3.0
400 27.3 |32.4 [33.1 | 33.3] 33.2 | 33.2 | 33.2 33.0
so0 | | 273|324 [33.2 | 33.4]33.2 | 33.2 [33.2
600 27.4 |32.4 [33.3 | 33.3] 33.2| 33.2 {33.0
700 27.4 | 32.5 |33.3 | 33.4{ 33.2 | 33.2 [ 33.0
800 27.5 |32.7 |33.4 | 33.5[33.3|33.2 |29
900 27.8 |32.9 [33.% | 33.5{ 33.4]33.1|32.9
1000 27.8 |33.0 {33.6 | 33.7| 33.4 | 33.1
1050 28.2 33.3 [33.7 | 33.8{33.5 | 33.1

* Averaged over 200mm, 300m and 400mm, long sections.

. 302



Test No. 25

Dahl tube manometer reading:

-Side spill stage

Weir length L
Crest height C

By

B,

Mean head above crest h*

Mean depth*

Surface Profiles

- 3.36 0
9.56cm | Qw
110.72¢cm Q2
35.75¢cm VI
73 . 500111 vz
mean
3.597cm
39.347cm

Cp (measured) =

Cp (Rehbock) =

0.04621n° /s
0.01422 n3/s
0.03199n°/s
0.160m/s
0.160m/s
0.160m/s
0.638

0.641

HEAD ABOVE CREST mm

X-Section
(Distance
§¥°$e???rt LONG SECTION (DISTANCE BEHIND WEIR) mm
mm 0 | 50 | 100 |200 |300 {400 [500 |605 |700
0 (50)}427.8 [34.6 [35.9 |36.1|35.9 [36.0 [35.9 [35.8 [35.9
100 29.1 [34.8 |35.4 |[35.9[35.9 [36.0 |35.8 [35.7
200 29.7 3.9 5.5 |36.0[35.9 |36,0 |35.8 [35.6
300 29.8 [34.9 [35.6 |36.035.9 |36.0 [35.9 [35.6
400 29,8 [34.9 I35.6 |36.1(35.9 |35.9 {35.9 [35.6
500 29.8 |35.0 [35.6 |36.0 [36.0 [35.9 [35.9
600 29.8 135.0 35.7 |36.0 [36.0 [35.9 [35.9
700 29.9 [35.1 [35.7 |[36.0 |36.0 {35.9 [35.7
800 29.9 5.0 PB5.8 |36.1 |36.0 [35.9 [35.5
900 30.0 B5.1 p6.0 [36.1 136.0 |35.8 [35.4 B
1000 30.3 B5.5 B6.1 |[36.2 {36.0 [35.6
1050 30.9 B5.8 P6.4 |36.4 [36.1 P35.5
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Test No. 26

Dah1 tube manometer reading: 0 : = |
.Side spill stage | s . 9.99cm Qw = 0.01526&“3/5
Weir length L : 110.72em  q, . | '
Crest height C : 35.75cm v, =
- ¢ 73.50c .
B] | n V2
| . 50.92cm -
B2 t Viean =
Mean head above crest h* :  3:790m ¢ (measured)= 0-633
Mean depth* t o 39.H0m ¢ (Rehbock) = 0-640
Surface Profiles
X-Section HEAD ABOVE CREST mm-
(Distance
from start LONG SECTION  (DISTANCE BEHIND WEIR) mm
of weir) ;
mm | o | 50 {100 |200 |300 |400 |500 |605 |700

0 (501+29.3 |36.4 |37.4 |37.9 | 37.8|38.3 |37.9 [37.9 |37.9

100 30.3 |36.3 |37.3 |38.0 | 37.8|38.0 |37.8 |37.8
200 30.8 {36.4 |37.3 |37.9 | 37.8]38.0|37.8 |37.6
300 30.8 |36.5 [37.4 |38.0 | 37.8|37.9 |37.8 |37.5
400 30.8 |36.5 |37.5 |38.0 | 37.8{37.9 |37.7 |37.3
s00 | 30.9 [36.6 [37.5 [38.0 | 37.9 | 37.9 | 37.7

600 31.0 |36.6 |37.5 |37.9 | 37.9{37.8 | 37.6

700 31.1 |36.6 |37.5 |38.0 | 37.9]37.8 |37.5

800 31.2 |36.7 |37.6 |37.9 | 37.9|37.7 | 37.5

900 | 31.3{36.8 |37.7 [38.0 | 37.9|37.6 | 37.3
1000 31.5 |37.0 [38.1 |38.2 | 38.0]37.5

1050 32,0 {37.9 [38.1 [38.2 | 38.137.5

* Averaged over 200mm, 300m and 400mm, long sections.

i
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Test No. 27

©0.05212m/s

Dahl tube manometer reading: 4.30 0 =
.Side spill stage 10.28cnm QN = 0.01599 m3/s
wejr Tength L 110.72cn 0, = 0.03613m3/s
Crest height C 35.75em v . 0.179m/s
B, | 73.50cm v, = 0.179m/s
BZ 50.92¢cnm Vmean - 0. 179m/s
Mean head above crest h* 3.909cm Cp (measured) = 0.633
Mean depth* 39.659em  Cp (Rehbock) = 0.639
surface Profiles
x-Section HEAD ABOVE CREST mm
(Distance
Z¥°$e?ﬁ§"t LONG SECTION (DISTANCE BEHIND WEIR) mm
mm o | 50 [ 100 {200 ]300 {400 |500 |605 |700
0 (50} 30.7|37.5|38.6 |39.0 |39.0 [39.1 | 39.2]39.039.1
100 3.8 | 37.8 | 38.4 [38.9 |39.0 [39.2 | 39.1{38.9
200 32.1|37.8|38.5|39.1 [39.1 [39.1 |38.9}38.9
300 32.2|37.8]38.6 |39.1 [39.1 [39.0 | 38.9 8.7
400 32,2 | 37.8]38.7 {39.1 |39.1 |39.0 | 38.9]38.7
500 2.3|37.9138.8 [39.2 |39.1 [38.9 |38.9
600 3.4 | 37.9 | 38.8 [39.3 |39.2 {38.9 | 38.9
700 32.5137.9|38.9 ]39.3 |39.2 |38.8 | 38.8
800 3.6 [38.0[39.0 [39.3 [39.2 [38.8 | 38.7|
900 32.6 [ 38.1]39.2 |39.2 {39.1 [38.9 | 38.5
1000 3.9 |38.539.5 |39.4 [39.3 [38.8
1050 33.4 |39.2 39.8 [39.7 [39.2 [38.7

* * Averaged over 200mm, 300m and 400mm, long sections.
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Test

No. 28

. Dahl tube manometer reading:  5.17
10.79¢cm

-Side spill stage

Weir

length L

Crest height C

By

B,

Mean head above crest h*

Mean

depth*

Surface Profiles

110.?2cﬁ
35.75cm
73.50cn
50.92cm

4,131cm
39.881cnm

Cp (measured) =

0.05712n7/s
0.017286m°/s
0.03983n°/s |

- 0,195m/s

0.196n/s
0.196m/s
0.630
0.638

X-Section HEAD ABOVE CREST mm
(Distance |
Z¥°C‘Je?f~?rt LONG * SECTION (DISTANCE BEHIND WEIR) mm
mm 0 | 50 |100 {200 [300 {400 |500 |605 |700
0 (50)+31.5 |39.1 Lo.7 [ 41.1 |41.5 141.3 41;4 1.4 | 41,3
100 32,7 {39.3 | 40.8 |41.2 [41.4 |41.4 [41.4 M1.3
200 33.4 [39.5 [ 40.9 |41.2 [h14 1A B4 B2
300 33.7 [39.6 | 40.9 |41.3 |41.4 [41.4 @14 H1.1
400 33.8 [39.8 | 41.0 (41,3 [41.3 |41.3 P1.3 P1.0
500 #.0 [39.8 |41.1 [41.4 (414 1.3 M2
600 3%4.0 [39.9 |[41.0 |41.4 [41.4 |41.2 PB1.0
700 3.2 10,0 [41.1 |41.3 {41.3 1.2 0.9
800 .3 BFO,1 [ 41.1 [41.3 [41.3 41,1 JO.9 -
900 .4 o2 | 41,3 (414 [41.2 (51,1 PO.9
1000 |38 ko7 [mak (b8 |42 P10
1050 %.8 b4 |42.0 [41.8 [41.4 Bo.8

' % Averaged over 200mm, 300m and 400mm, long sectioﬁs;

——
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Velocity Traverse Readings.



Test No.

2.

LONG SECTION

100 mm BEHIND WEIR : VELOCITY mm/s

DTS TANCE X SECTION, mm FROM START OF WEIR

BELOW CREST 0 200 400 600 800 | 1000
10 91.5 | 95.4 | &.1 | 71.3 | 72.0 | 52.3
80 109.8 | 89.7 70.7 | s54.0 | 58.3 | 57.9
130 103.0 | 87.6 64.9 | 48.6 | 58.6 | 70.6
180 96.5 | 80.1 65.4 | 43.9 | 60.3 | 66.9
230 88.1 | 83.4 61.1 | 39.9 | 65.8 | 71.1
280 59.3 | 72.1 56.3 | 38.3 | 63.0 | 68.9
LONG SECTION 200 mm BEHIND WEIR : VELOCITY mm/s

DISTANCE X SECTION, mm FROM START OF WEIR

‘BELOW CREST

m 0 200 400 600 800 | 1000
30 104.7 | 98.7 88.1 | 95.3 |102.6 | 92.8
80 103.8 | 85.1 92.4 | 91.9 | 8.9 | 97.0
130 02.8 | 68.5 | 79.2 | 6.0 | 3.2 | a1.5
180 83.4 | 85.1 775 | 889 | 76.6 | o919
230 7n.5 | 8.3 | 79.2 | 95.3 | 74.9 | 94.5
280 68.1 | 57.9 | 0.9 | 860 | 74.0 | o2.8
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‘Test No. 2«

LONG SECTION

300 mm BEHIND WEIR : VELOCITY mm/s'
DISTANCE X SECTION, mm FROM START OF WEIR
BELaﬁICREST 0 200 400 600 800 | 1000
30 104.3 | 107.3 | 100.4 | 91.1 97.9 | 103.0
80 98.7 | 103.4 94.1 83.4 | 87.2 | 98.7
130 92.8 94,1 77.9 | 75.8 | 89.4 | 9.6
180 86.4 97.5 66.8 | 8.0 | 87.2 | 93.2
230 91.5 89.8 72.3 | 93.2 | 92.8 | 91.5
280 91.5 | 83.8 79.2 | 93.6 | 89.4 | 89.4
LONG SECTION 400 mm BEHIND WEIR VELOCITY mm/s
DISTANCE X SECTION, mm FROM START OF WEIR
'BELOW CREST
o 0 200 400 600 800 1000
30 104.7 97.0 | 95.3 | 108.3 | 108.0 | 114.9
80 92.8 91.9 94.1 | 103.0 | 103.8 | 115.3
130 95.8 - | 90.7 9.2 | 97.0 | 106.8 | 10.2
180 86.8 85.5 86.4 | 97.5 | 107.7 | 13.6
230 83.8 94.1 94.9 | 96.6 | 108.1 | 112.8
280 o190 | 5.8 | o8| 7.0 | 1087 | 100.8
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Test No. 2.

LONG SECTION 500 mm BEHIND WEIR : VELOCITY mm/s

DISTANCE X SECTION, mm FROM START OF WEIR
BELOW CREST o | 200 | a0 | 600 | 80 | 1000
30 79.6 | 101.7 | 105.6 | 110.2 | 103.8
80 76.6 | 101.7 | 107.3 | 109.0 | 106.0
130 73.2 98.3 | 106.0 -| 109.4 | 108.1
180 76.2 | 100.0 | 104.3 | 110.2 | 106.0
230 73.6 97.9 | 104.7 [ 105.6 | 100.9 -
280 78.3 | 100.9 | 100.4 | 103.0 88.1
LONG _ SECTION 635 mm BEHIND WEIR : VELOCITY mm/s -
DISTANCE X SECTION, mm FROM START OF WEIR
‘BELOW CREST
- 0 200 400 600 800 | 1000
0 89.8 | 93.6
80 91.1 89.7
130 94.5 95.8
180 91.1 98.8
230 86.4 87.2
280 8.0 | 73.2 B
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Test No. 3.

LONG SECTION

100 mm BEHIND WEIR : VELOCITY mm/s

CISTANCE X SECTION, mm FROM START OF WEIR
BEL%&;CREST 0 200 400 600 800 | 1000
30 146.9 | 114.1 | 117.5 | no.2 | 107.7 | 101.7
80 134.5 | 110.2 | 110.7 | 103.4 91.9 | 88.5
130 128.5 | 111.9 | 107.7 | o91.9 88.9 | 88.5
180 117.5 | 110.7 | 95.8 | 89.8 87.7 | 94.5
230 4.5 | 101.7 | 88.9 | 83.4 8.4 -| 95.3
280 101.7 | 91.5 | 8.3 | 75.8 | 96.2 | 94.5
LONG SECTION 200 mm BEHIND WEIR : VELOCITY mm/s
DISTANCE X SECTION, mm FROM START OF WEIR
'BELOW CREST
m 0 200 400 600 800 | 1000
30 138.3 | 133.2 | 126.8 | 120.0 | 123.9 | 121.3
80 133.2 | 126.8 | 119.2 | 124.3 .| 120.0 | 1226
7130 128.1 | 16.6 | 1141 { 1.9 | 120.9 | 123.9
180 n7.0 | 111 | 1094 | nas. | s | 18
230 107;3 | 113.6 | 100.4 | 113.2 | 113.6 | m18.3
280 103.4 | 97.9 | 1M3.2 {162 | M5 | 118.3

m




Test No. 3.

LONG SECTION

300 mm BEHIND WEIR : VELOCITY mm/s

DISTANCE X SECTION, mm FROM START OF WEIR
BEL2¥1CREST 0 200 400 600 800 | 1000
30 132.8 | 131.1 |135.8 [136.2 | 135.8 | 133.2
80 1294 | 127.7 |133.6 [131.1 | 1375 | 141.3
130 122.2 | 123.0 [130.2 |124.3 | 130.2 | 133.2
180 17.9 | 121.3 [121.3 |124.3 | 128.5 | 132.4
230 2.4 | 6.6 [120.5 {124.7 | 123.9 | 130.7
280 115.8 | 120.5 |109.4 |119.2 | 116.6 | 126.0
LONG SECTION 400 mm BEHIND WEIR : VELOCITY mm/s
DISTANCE X SECTION, mm FROM START OF WEIR
'BELOW CREST
m 0 200 400 600 800 | 1000
30 132.8 | 130.2 [134.1 |13s.8 | 137.1 | 142.2
80 124.7 | 132.8 |132.8 [137.5 | 135.8 | 142.2
130 126.4 | 126.4 |131.5  |133.6 | 135.4 | 140.9
180 123.0 | 125.6 [130.7 |120.4 | 131.9 | 137.5
230 1217 | 118.3 [130.2 [123.9 | 134.5 | 137.1
280 ne.s | mro |12 (1s7 {1230 | 126.4
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Test No. 3.

LONG SECTION 500 mm BEHIND WEIR : VELOCITY mm/s

DISTANCE X SECTION, mm FROM START OF WEIR
BEL%¥1CREST 0 |- 200 400 600 800 1000
30 129.8 | 1290.4 | 132.4 | 129.0 | 125.1
80 125.1 | 131.1 | 131.9 | 135.8 | 132.4
- 130 129.0 | 128.5 | 131.9 | 130.7 | 135.8
180 123.9 | 127.3 | 131.5 | 132.4 | 127.7
230 122.2 | 122.6 | 126.0 |132.8 | 125.6
280 8.3 | 1.9 |25 | e | 1213
LONG SECTION 635 mm BEHIND WEIR : VELOCITY mm/s
DISTANCE X SECTION, mm FROM START OF WEIR
‘BELOW CREST
m 0 200 | 400 600 800 | 1000
30 | 114.9 | 120.9
80 1 7.9 | 1217
130 114.1 120.5
180 1n6.2 | 115.8
230 105.1 | 109.4
280 95.8 | 101.7
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Test No. 6.

LONG SECTION

100 mm BEHIND WEIR : VELOCITY mm/s

DISTANCE X SECTION, mm FROM START OF WEIR
BELgxICREST 0 200 | 400 | 600 800 | 1000
30 197.0 | 166.1 | 153.0 | 149.9 | 138.8 | 131.9
80 1819 | 1711 | 1588 | 1383 | 1336 | 117.5
130 168.4 | 162.7 | 148.4 | 139.2 | 126.8 | 120.9
180 170.0 | 163.1 | 158.8 | 131.9 [ 117.5 | 128.5
230 158.8 | 152.3 | 143.4 | 122.2 |123.4 | 125.1 .
280 151.5 | 160.0 | 143.0 | 118.3 | 122.6 | 136.6
LONG SECTION 200 mm BEHIND WEIR VELOCITY mm/s
DISTANCE X SECTION, mm FROM START OF WEIR '
‘BELOW CREST
o 0 200 400 600 800 | 1000
30 181.6 | 173.1 | 165.4 | 163.8 | 165.7 | 160.7
80 164.2 | 163.8 | 152.6 | 156.5 | 149.9 | 156.5
130 160.7 | 154.2 | 147.2 | 148.0 | 149.6 | 160.7
180 us.7 | 142.2 | 1.3 | 1a3.0 | 1502 | 163.8
230 132.4 | 135.8 | 147.2 | 139.2 | 155.0 | 156.1
280 120.8 | 127 | 1371 | 146.9 | 157.3 | 157.7
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Test No. 6.

.

LONG SECTION

300

mm BEHIND WEIR : VELOCITY mm/s

DISTANCE X SECTION, mm FROM START OF WEIR.
BELa¥LCREST . o |. 200 400 600 800 | 1000
30 168.4 | 175.0 | 174.6 | 175.4 |179.6 | 185.8
80 161.9 171.5 | 162.3 | 166.5 |176.5 185.0
130 155.3 | 164.2 | 160.4 | 158.8 |167.7 | 181.6
180 146.9 | 162.7- ]| 160.7 | 161.9. |167.7 | 181.6
230 149.2 | 153.0 | 158.0 | 162.7 [167.7 | 180.8
280 142.2 | 149.6 | 165.4 | 163.1 |163.8 | 178.1
LONG SECTION 400 mm BEHIND WEIR : VELOCITY mm/s
DISTANCE X SECTION, mm FROM START OF WEIR
‘BELOW CREST 0 200 | 400 | 600 | €00 | 1000
30 171.5 | 173.1 | 173.8 | 177.7 |187.0 | 193.5
80 162.7 | 168.8 | 1711 |172.7 [176.9 | 190.8
130 156.9 | 162.7 | 167.7 | 167.3 [173.8 | 191.6
180 149.6 | 158.0 | 165.7 | 166.1 {176.2 | 191.6
230 147.2 | 155.0 | 162.3 | 165.0 [171.5 | 187.3
280 158.8 | 161.9 | 161.9 | 166.9 |165.7 | 1rsa
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Test No. 6.

LONG SECTION 500 mm BEHIND WEIR : VELOCITY mm/s

DISTANCE X SECTION, mm‘ FROM START OF WEIR
BEL2¥ICREST 0 200 400 600 800 | 1000
30 164.2 | 172.3 | 169.2 | 173.1 | 176.9
80 167.3 | 164.6 | 165.0 | 167.7 | 171.5
130 158.4 | 158.8 | 163.1 | 164.2 | 165.4
180 152.3 | 157.3 | 167.7 | 161.5 | 162.3
230 156.5 | 159.2 | 166.1 | 154.2 | 137.9
280 155.3 | 150.3 | 154.2 | 140.0 | 140.0
LONG SECTION 635 mm BEHIND WEIR : VELOCITY mm/s
DISTANCE X SECTION, mm FROM START OF WEIR
BELOW CREST
- 0 200 400 600 800 | 1000
30 155.3 | 162.7
80 | 155.0 | 161.5
130 149.9 | 156.9
180 147.6 | 145.7
230 147.2 144.5
280 115.8 | 116.2 )
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Test No. 8.

s

LONG SECTION

100 mm BEHIND WEIR : VELOCITY mm/s

DISTANCE X SECTION, mm FROM START OF WEIR
BEL%%ICREST 0 200 400 600 800 | 1000
30 88.5 | 72.3 | 68.5 | 70.2 | 68.9 | s8.3
80 81.3 | 74.0 66.0 | 53.2 | 60.4 | 54.5
130 80.0 | 70.6 58.7 | 52.3 | 56.6 | 55.7
180 80.0 .| 61.7 62.1 | 49.4 | s54.0 | 62.6
230 75.8 56.6 50.6 48.1 59.1 60.4
280 66.4 | 57.0 46.4 | 47.7 | 58.3 | 63.4
| LONG SECTION 200 mm BEHIND WEIR : VELOCITY mm/s
DISTANCE X SECTION, mm FROM START OF WEIR
‘BELOW CREST
o 0 200 400 600 800 | 1000
30 85.5 | 84.3 76.6 | 76.1 | 74.9 | 74.5
80 81.3 | 79.2 7n.s | 728 | 702 | 70.2
130 80.9 | 75.3 68.9 | 74.0 | 69.8 | 72.8
180 74.0 | 67.7 68.5 | 68.5 | 66.8 | 72.8
230 68.9 | 68.1 69.8 | 69.4 | 72.3 | 73.2
280 621 | 67.2 | 64.7 | 68.5 | 70.6 | 71.9
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Test No. 8.

LONG SECTION

300 mm BEHIND WEIR : VELOCITY mm/s

DISTANCE X SECTION, mm FROM START OF WEIR
BEL%xlcREST 0 200 400 600 | 800 1000
30 | ss.1 81.3 80.4 | 80.9 | 80.9 | 86.4
80 80.0 | 81.3 | 7.9 | 77,0 | 77.9 | s2.6
130 78.3 | 73.6 75.3 | 79.6 | 77.0 | 85.5
180 73.6 | 685 73.2 | 72.8 | 76.6 | 82.6
230 69.4 | 74.0 3.2 | 7400 | 15.3 | 78.3
280 74.0 | 76.2 73.6 | 745 | 74.9 | 77.0
| LONG SECTION 400 mm BEHIND WEIR VELOCITY mm/s
DISTANCE X SECTION, mm FROM START OF WEIR
-BELOW CREST
o 0 200 400 600 800 | 1000
30 80.0 | 83.0 83.0 | 83.8 | 83.0 | 86.8
80 78.3 | 80.4 81.3 | 83.0 | 8.8 | 86.4
130 79.2 | 79.6 79.6 | 79.6 | 83.8 | 86.0
180 73.6 | 72.3 76.6 | 83.0 | 78.7 | 86.0
230 3.2 | 73.6 78.3 | 77.5 | 79.6 | 85.1
280 na | 766 | 740 | 8.4 | 779 | s3.8
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Test No. 8.

LONG SECTTON 500 mm BEHIND WEIR : VELOCITY mm/s

DISTANCE X SECTION, mm FROM START OF WEIR
BELaﬁlcREST 0 200 400 600 800 1000
30 79.9 .| 79.9 83.0 { . 80.4 | 79.9
80 81.3 | 79.6 78.7 | 83.0 | 82.1
130 73.2 | 77.0 79.2 | 81.7 | 81.3
180 71.9 | 74.0 77.5 82.6 77.0
230 69.8 | 75.3 77.9 | 79.9 | 76.2
280 75.8 | 75.8 77.0 | 81.3 | 72.8
LONG SECTION 635 mm BEHIND WEIR : VELOCITY mm/s
DISTANCE X SECTION, mm FROM START OF WEIR
‘BELOM CREST 0 200 400 600 800 | 1000
30 ' 72.3 73.6
80 | 7.5 | 74,0
130 70.2 | 74.9
180 71.9 | 75.8
230 75.3 | 65.5
280 67.7 | 62.1
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Test No. 12.

LONG SECTION

100 mm BEHIND WEIR : VELOCITY mm/s

DISTANCE X SECTION, mm FROM START OF WEIR
BELgﬁlCREST 0 - 200 400 600 | 800 1000
30 99.6 85.1 | 80.9 | 84.2 81.7 | 7.
80 98.7 85.5 | 74.5 | 74.5 70.6 | 63.0
130 93.6 85.1 74.5 | 63.0 61.7 | 63.4
180 90.2 80.9 | 63.8 | 58,2 61.7 | 64.7
230 86.8 70.2 | 66.0 | 59.6 62.6 | 71.5
280 75.8 61.3 | 58.7 | 47.0 68.9 | 58.2
LONG SECTION - 200 mm BEHIND WEIR VELOCITY mm/s
DISTANCE X SECTION, mm FROM START OF WEIR
‘BELﬁﬁ CREST 0 200 400 600 800 | 1000
30 94.9 8.8 | 8.4 | 86.8 86.8 | 90.2
80 94,1 88.1 | 8.0 | 84.7 | 88.9 | 90.2
130 88.9 83.8 | 83.0 | 85.1 84.3 | 86.4
180 84.7 84.7 | 82.6 | 81.3 83.8 | 86.0
| 230 80.0 | 74.9°| 79.2 | 77.5 80.0 | 83.4
280 74.5 63.4 | 68.9 | 71.5 80.0 | 80.0
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Test No. 12.

LONG SECTION

300 mm BEHIND WEIR : VELOCITY mm/s

DISTANCE X SECTION, mm FROM START OF WEIR
BEL2¥1CREST 0 200 400 | 600 800 1000
30 94,1 90.2 89.0 88.1 | 90.2 94,5
80 92:8 | 93.2 | 89.4 86.8 | 89.4 | 93.6
130 91.1 90.7 | 89.4 87.3 | 89.4 | 94.9
180 91.1 8.0 | 83.0 81.7 | 8.5 | 9.2
230 85.5 81.3 | 79.6 83.0 | 86.0 | 91.5
280 79.6 80.9 | 75.3 78.7 | 83.4 | 85.5

LONG SECTION 400 mm BEHIND WEIR : VELOCITY mm/s
DISTANCE - X SECTION, mm FROM START OF HWEIR

-'BELgﬁ CREST 0 200 400 600 800 | 1000
30 90.7 91.5 | 89.8 89.8 | 91.5 | 94.9
80 90.7 89.8 | 88.5 90.7 | 90.7 | 96.2
130 89.4 90.2 87.7 88.5 91.9 99.2
180 89.4 89.0 | 86.8 88.1 | 91.5 | 98.7
1230 86.0 8.0 | 86.8 8.8 | 881 97,9
280 79.2 | 7.6 | s2.6 | 83.4 | 83.0 | 8.0
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Test No. 12.

LONG SECTION 500 mm BEHIND WEIR : VELOCITY mm/s

DISTANCE X SECTION, mm FROM START OF WEIR
BEL%%ICREST 0 200 400 600 800 | 1000
30 87.3 86.0 86.8 | 89.0
80 88.1 88.5 86.8 | 89.0
130 88.1 87.7 88.1 | 90.2
180 85.5 86.4 86.4 89.4
230 81.7 83.0 .| 84.7 | 8.8
280 78.7 80.4 81.3 | 82.1
LONG SECTION 600 mm BEHIND WEIR : VELOCITY mm/s
DISTANCE X SECTION, mm FROM START OF WEIR
BELOW CREST
. - 0 200 400 | 600 800 | 1000
30 85.1 85.5
80 85.1 85.5
130 86.4 82.1
180 | 85.1 82.1
230 80.9 | 81.3
280 77.5 78.7
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Test No. 12.

LONG SECTION 700 mm BEHIND WEIR : VELOCITY mm/s

DISTANCE X SECTION, mm FROM START OF WEIR
BEL%ﬁlCREST .0 200 400 600 800 | 100
0
30 68.1 |
80 . 68.9
130 65.5
180 | 591
230 | 59.6
280 37.6
LONG SECTION mm BEHIND WEIR : VELOCITY mm/s
.Béféﬁ”ﬁissr X SECTION, mm FROM START OF WEIR
m 0 200 400 600 800 1000
30
80
130
180
230
280 ’
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Test No. 13. .

LONG SECTION

100 mm BEHIND WEIR : VELOCITY mm/s

DISTANCE X SECTION, mm FROM START OF WEIR

BELaﬁLCREST 1 o 200 400 600 800 | 1000
30 117.5 | 100.0 | 93.6 | 855 | 92.4 | s4.7
80 116.7 | 945 | 6.8 | 80.0 |86 | 84.3
130 103.0 | 8.1 | 79.2 | 79.2 | 8.4 | e3.4
180 | 100.4 | s0.9 | 76.2 | 77.9 |79.6 | 81.7
230 2.8 | 76.6 | 66.8 | 72.4 |70.6 | 80.4
280 81.3 | 73.2 | 63.0 | 65.1 [71.9 | 78.7
LONG SECTION 200 mm BEHIND WEIR : VELOCITY mm/s

DISTANCE X SECTION, mm FROM START OF WEIR
‘BELO CREST 0 200 | 400 | 600 | 800 | 1000
30 100.0 | 103.0 | 103.4 | 101.3 [103.4 | 101.3
g0 | 109.4 | 102.2 | 98.3 | 100.0 |98.7 | 98.7
130 |101.7 | 97.5 | 949 | 97.0 |99.6 | 98.3
180 08.3 | 95.8 | 919 | 9.2 |97.5 |101.3
230 95.3 | 2.8 | o1 | 5.3 |s2.4 | or.0
280 | 86.8 84.3 | 8.1 | 92.4 | 89.4 | 932
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Test No. 13.

LONG SECTION 300 mm BEHIND WEIR : VELOCITY mm/s

DISTANCE X SECTION, mm FROM START OF WEIR
BELaﬁlCREST 0 200 400 600 800 1000
30 107.7 | 103.4 |103.4 |101.3 | 103.0 | 107.3
80 109.0 103.9 | 102.6 | 102.6 103.9 | 106.0
130 103.9 | 103.9 |103.0 |103.9 | 102.2 | 106.4
180  |100.9 | 98.7 | 98.3 | 98.7 | 100.4 | 107.7
230 98.7 97.9 95.8 98.3 96.6 | 101.7
280 92.8 90.2 | 94.5 | 93.2 92.4 | 98.7
LONG SECTION 400 mm BEHIND WEIR : VELOCITY mm/s
DISTANCE X SECTION, mm FROM START OF WEIR
‘BELOW CREST -
- 0 200 400 600 800 | 1000
30 |103.4 [100.4 [101.7 |104.3 | 104.3 | 106.0
80 | 103.4 | 100.0 | 99.2 |102.6 | 104.7 | 170.2
130 103.9 | 101.7 | 98.7 [102.6 | 103.0 | 109.4
180 102.2 97.9 | 97.9 |103.0 | 102.6 | 107.7
230 | 97.0 95.8 | 94.9 | 99.6 | 100.9 | 107.3
280 89.4 | 93.2 | 911 | 0.2 | s9.4 | 1003

} - 325




~

Test No. 13.

LONG SECTION

500 mm BEHIND WEIR : VELOCITY mm/s
DISTANCE X SECTION, mm FROM START OF WEIR
BELaxlcREST 0 200 400 600 800 | 1000
30 98.7 99.6 | 99.6 |100.0
80 97.0 99.6 | 98.3 |100.9
130 98.3 99.6 | 98.3 | 99.2
180 97.5 98.3 | 97.0 [100.4
230 92.4 94.1 | 93.2 [ 99.2
280 89.8 93.4 | 88.1 88.5
LONG SECTION 600 mm BEHIND WEIR : VELOCITY mm/s
‘géfgﬁNEEEsr X SECTION, mm FROM START OF WEIR
i 0 200 400 600 800 1000
30 94.5 | 94.1
80 92.8 92.4
130 93.6 92.4
180 90.2 92.4
230 . 86.8 91.1
280 80.0 71.9

. 326




Test No. 13.

LONG SECTION 700 mm BEHIND WEIR : VELOCITY mm/s

BDéEI?-nQnNgEEST 0X SECT;S:, mm40(F)'ROM START OF WEIR
| 600 800 | 1000
30 76.6
80 . 74.5
130 76.6
180 | 72.4
230 60.0
280 . 45.2
LONG SECTION mm BEHIND WEIR : VELOCITY mm/s
DEoou cRest K SECTION, T FROM START OF WEIR
mm 0 200 400 600 | 800 1000
30
80
130
180
230
280
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Test No. 160

LONG SECTION 100

mm BEHIND WEIR : VELOCITY mm/s

ISTANCE X SECTION, mm FROM START OF WEIR

BELgﬁlcREST 0 200 400 600 800 | 1000
30 147.2 | 126.4 | 120.0 | 114.5 | 111.5 | 107.3
80 135.4 | 122.2 | 108.5 | 106.0 | 103.4 | 101.3
130 124.7 | 114.9 | 106.0 | 97.0 | 103.0 | 109.4
180 119.6 | 111.9 | 103.4 | 91.9 | 94.1 | 108.2
230 114.1 | 100.0 95.3 86.0 92.8 | 104.7
280 101.3 | 97.0 76.6 | 77.9 | som | o2.8
LONG SECTION 200 mm BEHIND WEIR : VELOCITY mm/s

DISTANCE X SECTION, mm FROM START OF WEIR
‘BELOW CREST 0 200 | 400 | 600 | 80 | 1000
30 139.6 | 1341 | 128.1 | 128.1 | 131.1 | 124.3
80 132.8 | 130.7 | 125.1 | 126.8 | 125.6 | 123.9
130 129.8 | 129.4 | 120.9 | 124.3 | 123.9 | 123.9
180 126.8 | 120.9 | 122.2 | 120.0 | 117.9 | 116.2
230 7.5 | 110.7 | 7.0 | N2.8 [ 1119 | 145
280 99.2 | 99.2 | 108.5 | 110.7 | 1M4.9 | 1a.5
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Test No.v 16.

LONG SECTION 300 mm BEHIND WEIR : VELOCITY mm/s

DISTANCE X SECTION, ~mm FROM START OF WEIR
BEL%%ICREST 0 200 400 ‘| 600 800 | 1000
30 134.5 |133.6 | 130.7 | 130.7 [130.2 |136.6
80 131.5 |129.4 | 126.0 | 127.3 |130.7 |136.2
130 130.7 |128.1 | 124.3 | 126.8 |126.8 |131.9
1800 | 128.5 |127.3 | 7.0 | 122.6 |124.3 |130.2
230 125.1 |119.6 | 114.5 | 115.3 | 117.9 |[126.0
280 17.5 [120.0 | 110.2 | 117.0 |109.4 |117.5
LONG SECTION 400 mm BEHIND WEIR : VELOCITY mm/s
DISTANCE X SECTION, mm FROM START OF WEIR
-BELOW CREST |
o 0 200 400 600 800 | 1000
30 120.4 |131.5 | 126.8 | 130.2 |131.5 |134.5
go | 127.7 |[129.0 | 127.3 | 129.0 |132.4 |141.7
130 127.3 |129.0 | 123.4 | 128.5 |[129.4 |[141.3
180 125.1 |[123.9 | 123.4 | 6.6 |123.0 |138.3
230 1m9.6 |17.0 | 115.8 [ ns.3 | 117.0 [ 129.4
o0 | 113.2 |12.4 | 1051 | 104.7 | 108.5 1 126.0
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Test No. 16.

LONG SECTION 500 mm BEHIND WEIR : VELOCITY mm/s

DISTANCE X SECTION, mm FROM START OF WEIR
BEL3ﬁ1CREST 0 200 | 400 600 800 | 1000
30 |125.1 |126.8 |125.6 |126.0
80 . [1222 |123.0 [126.0 |126.4
130 120.9 | 119.2 |123.9 |127.7
180 nz7.s | ne.6 [ 118.7 {120.0
230 110.7 | 109.8 |[114.9 [114.1
280 104.7 |102.6 | 97.9 |106.8
LONG SECTION 600 mm BEHIND WEIR : VELOCITY mm/s
DISTANCE X SECTION, mm FROM START OF WEIR
BELOW CREST
o - 0 200 400 600 800 | 1000
30 115.8 | 119.6
80 113.2 | 120.5
130 113.6 117.0
180 108.1 | 109.8
230 | 97.9 ] 100.9
280 65.8 | 100.4 f
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Test No. 16.

LONG SECTION 700 mm BEHIND WEIR : VELOCITY mm/s

DISTANCE X SECTION, mm FROM START OF WEIR
BEL2$1CREST 0 200 400 600 800
1000
30 86.4
80 88.1
130 81.3
180 | 71.5
230 62.6
280 50.6
LONG SECTION mm BEHIND WEIR : VELOCITY mm/s
‘géEEQNEEEsT X SECTION, mm FROM START OF WEIR
o 0 200 400 600 800 1000
30
80
130
180
230
280 -
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Test No. 17.

B LONG SECTION 100 mm BEHIND WEIR : VELOCITY mm/s
DISTANCE X SECTION, mm FROM START OF WEIR
BELOW CREST 0 200 | 400 | 600 | 800 | 1000
30 178.9 | 147.6 |-139.2 | 134.5 |137.5 | 129.4
80 165.0 | 143.8 | 124.7 | 118.3 |123.4 | 125.6
130 156.5 | 139.2 | 121.3 | 114.5 |122.6 | 131.6
180 143.8 | 129.4 | 117.0 | 105.1 |119.6 | 133.6
230 135.4 | 125.6 | 105.6 | 104.7 |[123.4 | 134.9
280 131.9 | 117.0 | 100.9 | 99.2 |119.6 | 133.2
T LONG SECTION 200 mm BEHIND WEIR : VELOCITY mm/s
" DISTANCE - X SECTION, mm FROM START OF WEIR
'BELOW CREST
m 0 200 400 600 800 | 1000
30 166.9 | 158.4 | 151.1 | 153.8 |154.2 | 151.9
80 158.0 154.6 | 149.9 | 151.1 | 153.0 151.9
130 145.3 | 143.8 | 148.0 | 150.3 [150.3 | 149.6
180 141.3 | 138.8 | 144.9 | 149.6 |149.6 | 152.3
230 126.8 | 138.8 | 137.9 | 146.9 | 143.8 | 150.3
280 129.8 | 128.1 | 134.9 | 143.4 |144.5 | 148.4
-
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Test No. 17.
LONG SECTION 300 mm BEHIND WEIR : VELOCITY mm/s
DISTANCE X SECTION, mm FROM START OF WEIR
BEL%x]CREST 0 200 400 600 800 1000
30 158.8 | 156.9 | 152.3 | 152.6 | 154.6 | 163.1
80 156.5 156.9 | 153.0 | 150.7 | 153.0 162.3
130 153.4 | 151.5 | 152.6 | 149.9 |152.3 | 158.8
180 146.9 | 151.1 | 150.3 | 149.9 | 151.1 154.2
230 140.5 | 145.3 | 148.4 | 146.9 | 148.8 | 152.3
280 137.9 | 137.1 | 148.4 | 144.5 | 138.8 | 151.1
LONG SECTION 400 mm BEHIND WEIR : VELOCITY mm/s
DISTANCE X SECTION, mm FROM START OF WEIR
-BELOW CREST
BELOV 0 200 | 400 | 600 | 80 | 1000
30 153.4 | 152.3 | 150.7 | 149.6 | 156.5 | 165.4
80 153.8 | 151.5 | 149.6 | 149.6 | 154.2 | 158.4
130 147.6 | 148.4 | 143.4 | 146.9 |150.7 | 155.7
180 185.7 | 147.6 | 144.5 | 140.0 | 148.5 | 153.0
230 147.2 | 148.8 | 141.7 | 136.6 | 146.5 146.1
280 144.2 | 140.0 | 140.9 | 133.2 [133.2 | 131.1
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Test No. 17.

LONG SECTION 500 mm BEHIND WEIR : VELOCITY mm/s
DISTANCE X SECTION, mm FROM START OF WEIR
BELgﬁlCREST 200 400 600 800 | 1000
30 148.8 | 146.5 |144.9 | 152.6
80 146.5 | 143.8 |146.1 | 149.2
130 144.9 | 146.5 |144.5 | 144.5
180 144.5 | 142.2 |140.5 | 138.8
.23 140.5 | 133.6 |134.5 | 139.2
280 140.9 [133.6 [126.0 | 124.3
LONG SECTION 600 mm BEHIND WEIR : VELOCITY mm/s
{orsTance X SECTION, mm FROM START OF WEIR
'BELOW CREST
m 200 | 400 | 600 | 80 | 1000
30 139.2 | 142.2
80 134.5 |133.8
130 134.5 [135.8
180 134.1 [ 134.9
230 134.1 | 123.4
280 123.4 | 124.7

s~ - -
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‘Test No. 17,

LONG SECTION 700 mm BEHIND WEIR : VELOCITY mm/s

géiégfﬁigsr 0x SECTizz. mm40;ROM START OF WEIR
| 600 800 1000
30 101.7
80 101.7
130 89.4
180 80.0
230 - 76.6
280 46.1
| | LONG SECTION mm BEHIND WEIR : VELOCITY mm/s
| .Eéiéﬁ”ﬁﬁssr X SECTION, mm FROM START OF WEIR
mn 0 200 400 600 800 1000
30
80
130
180
230
280
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Test No. 21.

LONG SECTION

mm BEHIND WEIR : VELOCITY mm/s

100
DISTANCE X SECTION, mm FROM START OF WEIR
BELgﬁLCREST 0 200 400 600 800 | 1000
30 137.89 | 113.63 105.54 {102.14 97.88 | 90.22
80 129.38 | 113.63 |102.99 | 93.20 | 86.39 | 73.62
130 125.97 | 113.20 | 97.45 | 91.49 | 79.58 | 68.93
180 125.55 | 109.80 | 9%.90 | 80.85 | 79.15 | 76.17
230 118.31 | 97.03 | 91.49 | 68.51 | 72.34 | 68.08
280 103.8% | 95.33 | 80.43 | 69.36 | 6425 | 73.62

"LONG SECTION 200

mm BEHIND WEIR

VELOCITY mm/s

DISTANCE X SECTION, mm FROM START OF WEIR
‘BELOW CREST 0 200 400 600 800 | 1000
30 117.89 |111.50 |110.22 |111.50 | 110.65 | 106.39
80 117.46 | 110.22 |108.10 [105.12 | 105.12 | 102.99
130 111,08 | 108.95 |1G2.14 |104.69 97.03 | 95.75
180 102.99 | 99.58 [100.86 | 88.94 | 98.73 |100.00
230 o447 | 85.96 | 80.85 | 88.51 93.20 | 99.16
280 gh.26 | 78.30 | 7149 | s0.6% | 97.03 | 93.20
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Test No.

LONG SECTION

300 mm BEHIND WEIR : VELOCITY mm/s

DISTANCE X SECTION, mm FROM START OF WEIR
BEL%ﬁ1CREST 0 200 400 600 800 | 1000
30 114.91 [114.48 {111.93 116,18 [114.05 {114.48
80 111:93 |113.20 |110.22 | 108.95 [113.20 |114.91
130 107.67 |109.37 |109.37 | 109.37. |109.37 |114.48
180 103.8% |100.86 |101.71 |104.69 |108.52 [110.22
230 97.88 |[102.14 [103.41 |106.39 [105.12 {106.39
280 89.79 | 88.51 | 95.75 | 96.18 |106.82 {106.39
LONG SECTION 400 mm BEHIND WEIR : VELOCITY mm/s
DISTANCE X SECTION, mm FROM START OF WEIR
-BELOW CREST
o 0 200 400 600 800 | 1000
30 116.61 |112.78 [116.18 |114.05 |[114.48 {120.87
80 109.37 |110.22 [112.35 |109.37 [117.46 |121.29
130 105.97° |109.80 [110.22 |111.50 |114.91 {120.87
180 105.97 |1c2.99 [105.97 |111.50 |110.65 |117.89
230 102.99 | 98.31 |105.12 |104.69 |105.12 |114,91
280 97.45 | 97.03 |103.41 | 104.69 |106.39 |114.05
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Test No. 21. -

LONG SECTION

500 mm BEHIND WEIR : VELOCITY mm/s

DISTANCE X SECTION, mm FROM START OF WEIR
BEL2§LCREST 0 200 400 600 800 1000
30 109.37 |111.93 104,69 112,35 |108.10 |114.91
80 111.08 [109.80 {113.63 111.93 | 114.91 117,46
130 104.69 |108.52 |110.65 | 112,78 [112.78 |[121.29
180 103.41 [108.95 |109.37 | 111.93 [114.05 |120.87
230 - 100.86 |104.26 |105.% | 111,50 |114.05 -{119.16
280 96,18 |104.69 (103.41 | 108,10 }107.24 {108.52
LONG SECTION 600 mm BEHIND WEIR : VELOCITY mm/s
DISTANCE X SECTION, mm FROM START OF WEIR
'BELOW CREST
o 0 200 400 600 800 | 1000
30 103.84 |107.67 [105.12 |
80 106.82 |108.52 [109.37
130 103.41 }108.95 [106.82
180 100.86 |107.67 }106.39
230 102.99 . 105.54 |104.69
280 99.58 | 105.12 98.31
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Test No. 21.

LONG SECTION 700 mm BEHIND WEIR : VELOCITY mm/s

OIS TANCE X SECTION, mm FROM START OF WEIR
BELOW CREST 0 | 200 400 600 800 | 10
00
30 90. 64
8 | 9192
130 92.35
180 | 8043
230 78.72
280 67.66
LONG SECTION mm BEHIND WEIR : VELOCITY mm/s
géfgﬁ“ﬁ,‘igg X SECTION, mm FROM START OF WEIR
,m, 0 200 400 600 | 80 | 1000
30
80
130
- 180
230
280 | : -
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Test No. 23.
LONG SECTION 100 mm BEHIND WEIR : VELOCITY mm/s
DISTANCE X SECTION, mm FROM START OF WEIR
BEL?ﬂ”fn'CREST 0 200 400 600 800 | 1000
30 148.40 [132.36 [122.99 | 127.25 [118.31 [113.63
80 145.31 |125.55 1123.85 | 117.03 |103.41 | 96.18
130 137.47 [124.70 |120.44 | 114.48 }100.43 | 99.58
180 132.36 [120.44 (111,08 | 108.10 | 97.45 | 91.49
930 119.16 |111.93 |109.37 98,73 | 84.26 .| 99.16
Zéo 105.12 |101.28 |102.14 85.11 | 85,11 | 94.90
LONG SECTION 200 mm BEHIND WEIR VELOCITY mm/s
DISTANCE X SECTION, mm FROM START OF WEIR
‘BELOW CREST
mm 0 200 400 600 800 1000
30 146.86 [141.72 [137.47 | 133.64 |140.45 [136.19
80 144,16 |140.87 [136.19 | 130.66 |126.40 [137,04
130 137.89 [138.32 [124,27 128.53 | 127.68 |131.51
180 128,10 |124.27 }118.74 | 123.85 |127.25 |132,78
230 119,59 122,14 [110.65 | 121.72 |122.99 |127.25
280 116.61 |103.84 107;24 116.18 | 121.72 |126.82




Test No. 23.

LONG SECTION 300 mm BEHIND WEIR : VELOCITY mm/s

DISTANCE X SECTION, ~mm FROM START OF WEIR
BELOW CREST 0 200 400 600 800 | 1000
30 145.31 | 144,54 | 143,00 | 146.47 | 144.16 |145.70
80 . 143.39 | 141.30 | 139.50 | 139.17 |13.77 |144.93
130 134,06 | 139.17 | 134,91 | 138.74 |139.17 |142.57
180 | 127.68| 128.95 | 135.3% | 135.76 |134.06 [141.72
230 125.97 | 122.99 | 131.93 | 135.76 |137.47 |137.89
280 122,14 | 131.08 | 124,70 | 129.80 {132.36 [131.93
LONG SECTION 400 mm BEHIND WEIR : VELOCITY mm/s
_SE;ESGNEEEsr X SECTION, mm FROM START OF WEIR
m 0 200 400 600 800 1000
2 1 1s2.57 | 139.17 | 1.30 | 180.02 | 142,15 |148.79
80 140,87 | 140.45 | 137.89 | 140.45 |143.39 |146.86
130 - 137.47 | 137.47 | 138.32 | 142,15 | 142.15 |146.86
180 | 135.76 | 135.76 | 137.04 134. 06 | 140.45 |145.70
230 13.91 | 134.49 | 135.34% | 135.76 |132.78 |136.19
280 1%.91 | 133.6¢ | 131.50 | 133.21 | 130.23 |139.59
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Test No. 23.

-LONG SECTION

500 mm BEHIND WEIR : VELOCITY mm/s

DISTANCE X SECTION, mm FROM START OF WEIR
BELgﬁLCREST 0 200 400 | 600 800 | 1000
30 137.04 |137.04 |wo.02 | w172 |143.39 |143.39
80 1349 |136.62 |132.78 | 140.87 |144.16 |148.40
130 130.66 |136.19 [133.21 | 137.89 |138.32 |143.77
180 131.93 |132.78 [132.78 | 137.89 [135.76 |136.62
230 131,08 |131.51 [128.95 | 130.23 |128.10 |133.6k
280 127.68 [125.55 |123.85 | 119.16 [120,01 |124.70
LONG SECTION 600 mm BEHIND WEIR : VELOCITY mm/s
DISTANCE X SECTION, mm FROM START OF WEIR
‘BELOW CREST
mn 0 200 400 600 800 | 1000
30 130.66 |129.80. |137.04
80 126,82 | 13449 1135.34
130 126.82 | 133.6+ |[135.34
160 125.55 | 128.10 |132.%
230 123.85 | 122.99 |119.59
280 111,08 | 115.76 |102.99
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Test No. 23.

LONG SECTION 700 mm BEHIND WEIR : VELOCITY mm/s

DISTANCE X SECTION, mm FROM START OF WEIR
BELﬂﬁLCREST 0 200 400 600 800 1000
30 96.60
80 97.03
130 97.03
180 | 85.96
230 67.66
280 | 62.55
LONG SECTION mm BEHIND WEIR : VELOCITY mm/s
DISTANCE X SECTION, mm FROM START OF WEIR
BELOW CREST
o 0 200 400 600 800 | 1000
30
80
130
180
230
280 ”
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Test No.

25.

LONG SECTION

100 mm BEHIND WEIR : VELOCITY mm/s

DISTANCE X SECTION, mm FROM START OF WEIR
BELOW CREST 0 200 400 600 800 | 1000
30 188.89 |168.45 (159.58 |150.33 |146.47 (122,14
80 177.32 [162.67 [153.80 |136.62 |139.59 [111.50
130 172,31 [164.60 [159.58 |[151.48 [147.63 [127.68
180 165.75 |167.68 [160.74 | 145,31 [144,54 [119.16
230 161.13 [167.30 [165.75 |158.04 |137.89 [120.87 -
280 157.27 |[156.11 [150.71 |137.89 |114.05 [110.65
LONG SECTION 200 mm BEHIND WEIR VELOCITY mm/s
DISTANCE X SECTION, mm FROM START OF WEIR
‘BELOW CREST
mm 0 200 400 600 800 1000
30 181.95 |173.85 [165.37 |162.67 |162.28 [160.74
80 169.61 [167.68 [158.04 1155.73 |149.56 [151.87°
130 162.28 [168.07 [12.26 |144.93 |w47.24 [147.63
. 180 158.43 ]155.73 [143.00 |142.15 {140.87 [146.09
230 151,10 |143.77° [133.64 [134.49 [144.93 1161.13
280 136,19 {127.68 [128.95 [118.31 [151.87 “ 164,21




Test No. 25.

LONG SECTION 300 mm BEHIND WEIR : VELOCITY mm/s
DISTANCE X SECTION, am FROM START OF WEIR
BELgﬁlCREST 0 200 400 600 800 1000
30 178,10 | 172,70 |174.24 | 172.70 | 176.17 | 180.02
80 170.38 | 170.00 |168.45 | 168.07 | 167.68 | 180.41
130 153.80 | 154,96 |155.3% | 156.88 | 161.13 | 171.15
180 153.41 | 151,10 | 156.88 163.83 | 167.30 | 168,07
230 151,48 | 161.51 |162.28 | 161.13 | 165.75 | 178,10
280 147.63 | 144,16 [156.88 | 158.43 | 166.91 | 177.71
LONG SECTION  400mm BEHIND WEIR VELOCITY mm/s
| Eéf&f}”ggesr X SECTION, mm FRQM START OF WEIR
mm 0 200 | 400 600 - 800 1000
30 172,70 | 173.47 [171.93 | 178.10 | 182.72 | 187.7%
80 168.45 | 171,54 [171.93 | 174.24 | 175.001 | 184.27
130 163.05 | 168,07 |172.70 | 173.85 | 175.40 | 183.11
180 156.50 | 167.30 |168.07 | 172.70 | 177.71 | 180.80
230 156,11 | 163.83 [165.75 | 166.53 | 176.94 | 187.74
280 163.05 | 163.44 [166.91 | 170,38 169.61” .180.80
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Test No. 25.

LONG SECTION

500 mm BEHIND WEIR : VELOCITY mm/s
DISTANCE X SECTION, mm FROM START OF WEIR
BELaﬁlCREST o | 200 400 | 600 800 | 1000
30 171.15 | 175.01L | 178.48 |181.95 [184.65 [185.81
80 174.62 | 174,62 | 178,10 |181.95 |181.95 |189.67
" 130 166,91 | 174,24 | 171,93 | 178.87 182,34  |190.44
180 164,98 | 170,00 | 174,62 |173.85 |181.18 [180.80
230 158.81 | 170.00 | 178,10 |171.93 |[174.62 |185.04
280 157.66 | 164.21 | 173.47 [163.44 |164.60 |161.13
LONG SECTION 600. mm BEHIND WEIR VELOCITY mm/s
DISTANCE X SECTION, mm FROM START OF WEIR
BELOW CREST
mn 0 200 400 600 800 1000
30 171.15 | 175.40 | 174.24
80 174.62 | 174,62 | 176,94
130 169.23 | 175.40 | 170.00
180 164,60 | 177.32 i71.15
230 165.7% | 175.78 | 159.20
280 155.34 | 151.87 | 146.47

6




Test No.

LONG SECTION

700 mm BEHIND WEIR : VELOCITY mm/s

CISTANCE X SECTION, mm FROM START OF WEIR
BEL%ﬁ;CREST 0 200 | 400 600 800 | 1000
30 132,78
80 137,04
130 129.38
180 120.44
230 103.41
'280 85.11
LONG  SECTION mm BEHIND WEIR : VELOCITY mm/s
DISTANCE X SECTION, mm FROM START OF WEIR
'BELOW CREST
o 0 200 400 600 800 | 1000
30
80
130
180
230
280




Test No. 27.

LONG SECTION

100 mm BEHIND WEIR : VELOCITY mm/s
DISTANCE X SECTION, mm FROM START OF WEIR
BEL%$ICREST 0 200 400 600 800 | 1000

30 215.89 | 199.31 |185.04 |179.64 [172.31 |145.31

80 210,49 | 196.99 |182.72 |168.45 {165.37 [149.56
130 196,61 | 194.29 |180.41 |[163.05 [161.13 [1%0.02
180 195.07 | 191.21 |180.80 266,14 [150.33 |137.89
230 186.97 | 180.02 | 175.01 (157,66 [142.57 [135.76
280 181.18 | 178.48 |173.08 |151.87 |[133.64 |139.17

LONG SECTION 200 mm BEWIND WEIR : VELOCITY mm/s
-Séféﬁ”gﬁssr X SECTION, mm FROM START OF WEIR

o 0 200 400 600 800 | 1000
30 208.18 | 198.92 | 192.37 |190.82 |193.52 {197.38
80 190.05 | 192,37 | 185.81 |183.11 |182.72 |188.89
130 184.65 | 173.47 | 158.43 185.81 |181.57 |176.55
180 170.77 | 174.24% | 170.77 | 174.62 }169.23 |177.71
230 168.84 | 151.87 | 163.44 | 166,14 |171.15 {175.40
250 145.70 | 150.33 | 160.7% {170.00 |169.23 |174.62

g




Test No. 27.
LONG SECTION 300 mm BEHIND WEIR : VELOCITY mm/s
DISTANCE X SECTION, mm FROM START OF WEIR
BELOW CREST 0 200 400 | 600 800 | 1000
' 30 198.92| 196.99 | 196.22 | 191.21 | 189.67 | 200.85
80 195.07| 187.35| 178.87 | 182.72 | 189.28 | 19%.29
130 176.55| 175.78 | 178.87 | 186.19 | 186,19 | 188.89
180 175.781 168.07 | 178.48 | 173.85 | 180.02 | 189.28
230 170.77| 163.83 | 166.91 | 168.07 | 175.40 | 182.72
280 158.43| 162.28 | 165.37 | 168,07 | 181,18 | 182,34
LONG SECTION 400 mm BEHIND WEIR : VELOCITY mm/s
DISTANCE X SECTION, mm FROM START OF WEIR
‘BELOW CREST

mm 0 200 400 600 800 | 1000
30 194,29 191.21] 193.52 | 193.14 | 196.22 [208.95
80 190.05| 189.67 | 189.28 | 196.22 | 196.61 204,32
130 183.50| 186.19| 186,97 | 191.98 | 182.72 |205.86
180 173.08| 179.25| 186,58 | 181.18 | 185.81 {199.31
230 173.08| 173.08| 1715 | 179.6 | 188.12 |197.38
280 172.31| 169.61] 170.38 | 179,64 | 187,74 |189.28
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Test No. 27.-

LONG SECTION- 500

mm BEHIND WEIR : VELOCITY mm/s

DISTANCE X SECTION, mm FROM START OF WEIR
BEL%CREST 0 200 400 600 800 | 1000
30 190,82 | 192.37 | 196.61 |191.98 [196.99 [200,08
80 184,65 | 195.07 | 186,97 | 196.22 [196.22 {209.72
130 175.78 | 178.48 | 180,02 | 193.52 |195.84 {201.62
180 170.38 | 179.64 { 176.17 | 191.21 {190.05 |194.29
230 161.90 | 170.38 | 179.64 |181.57 [188.89 |181.18
280 168.45 | 174.62 | 178.48 [177.32 [175.40 [169.61
LONG SECTION 600 mm BEHIND WEIR : VELOCITY mm/s
DISTANCE X SECTION, mm FROM START OF WEIR
‘BELOW CREST 0 200 400 600 800 | 1000
30 185.81 | 192.75 | 190.05
80 178,10 | 186.19 | 189.28
130 170,00 | 180.80 | 183.88
180 169.61 | 182.72 | 178.58
230 170.00 | 177.71 180.41
280 172,31 | 161.90 | 144.93
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Test No. 27.

LONG SECTION 700 mm BEHIND WEIR : VELOCITY mm/s

DISTANCE X SECTION, mm FROM START OF WEIR
BEL?n‘ffn‘CREST 0 200 400 600 800 1000
30 161.90
80 . 150:33
130 141,72
180 | 128.95
230 115.76
280 97.45
LONG SECTION mm BEHIND WEIR : VELOCITY mm/s
..Séféﬁ”ﬁﬁgsr X SECTION, mm FROM START OF WEIR
o 0 200 400 600 | 800 | 1000
30
80
130
180
230
280 -




(c) Details of the Method of Computing o¢and p Values.,



V.1l Velocity energy coefficients o and momentum flux
correction factors @ are used to allow for the effects of non-
uniform velocity distribution when computing values of velocity

energy and momentum flux., They are defined by the following

equations,
1 2 13
7% . "2' PQV = Af '2' Fu . dA
. J/;B . dA
o« = A o
Q = ju . dA
A .
and v = /A
23,
S X A ceverenennss (V1)
( Ju.aa)y
A
2
imilarly on? = Joan
Similarly p P A(’
' 2
A u . dA -
P = -{ a;oouooooooo(VoZ)

2
({u.dA)

V.2 Calculation of f .

e —

Values of{S were initially compuied using a graphical
v ‘”.méthod, as described below, for each cross-section at which velocity

traverses were made.

353

e—



For each vertical section values of u were plotted
against y (Figs. 6.2 to 6.6 are examples). The area contained by

the distribution curve of u was denoted Area 1 (Fig. V.1).

}7

, Area
y 1 Area 1 = ,f u . dy

y

o

Fig. V.1
Vertical Distribution of u.

Veiocity distributions were plotted and Area 1 values
measured at each vertical sectlon along a cross-section. The

cross-sectional‘distribution of Area 1 values was then plotted

(Fig. V.2).
Areg 2
Area 2 = “f u, dA
A
Area 1
B .
b Fign V.Z . e T

Cross-sectional Distribution of Area 1.
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The area under this curve was denoted Area 2 and is

equal to ,fu . dA. Values of u® were then computed and a similar
A

exercise undertaken with distributions of u2 with y, the two areas
now being denoted Area 3 and Area 4. By a similar argument Area 4 =
fuz ° dAo
A

The cross-sectional area of flow, A, was obtained by

plotting the head measurements across the section, and @ was

calculated from

A . Area U4

‘5 = (Areaz)z .-............(V.3)

An example of the method is given in Table V.l below.

TABLE V.1
Computed Values of Momentum Flux Correction Factor §
Reading No. 2 Cross-section O mm
Distance be- Area 1 Area 1 Area 2 Area 2
hind weir Graph , Computed 2 Graph mj SZ Computed m3/52
| mn n/s n/s xlO"é x10~3
100 0.03184 0.03304 2.9318 3. 0448
200 0.03212 0.03267 2.8612 2,9216
300 0.03573 0.03571 3.3260 3,3986
400 0. 035’4-4 0.03527 3.2932 3.3203
500 0.02909 0.02892 2.2102 2.2230
600 0.03325 0.03340 2.9296 2.9653
Cross-section|| Area 2 Area 2 Area 4 m4 s Area 4 m4 s2
Area m2 Graph m3/s Computede/s Graphxlo.é Computeglo.é
0.02839 0., 02419 0.02439 2.1530 2,1916
BGraph  ~ 1. d+5 Be omputed 1,046
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4

'It was found, however, that this method becanme
tedious when applied to all the veloclty traverse readings., A
numerica.i method was therefore developed by approximating the
velocity distribution and the other graphs to stepped distributions.
An example is shown below for a typical veloclity distribution.

h I __‘;rest
U - |h+55mm
Uy Vé . 50mm

Ys VAVA 50mm
Us 50mm

SOmn:1

/ 8imm | ‘ | ‘ : b

Fig. V3 Stepped Approximation to
~Velocity Distridbution Curve
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Thus',
Area 1 = (h + 0.055) uy + 0.05 (u, + uy + u + u;)
+0.081 u6 .-............(V.5)

Similar approximations were made for Area.s 2 to 6.
Values ofﬁ and o¢ weré then calculated using equations (V.3) and
(V.4) respectively, using the computed values of the Areas. Since
the method only involves the use of simple numerical expressions it
can be readily programmed for computation by a digital computer. A
Hewlett Packard desk top computer was used to perform the computatiorié,
and Table V.1l also contains the computed values of Areas 1, 2, 3 and
L, and,s , for comparison with the graphical values, . There is clearly

very little difference between the two sets ‘of results, the values

of /6 being virtually identical. ,
The computed values of < and f are given in Table 6.2

and plotted in Figure 6.7.

:, - 3y ‘



APPENDIX VI

Exrror Analysis for the Coefficlent of Discharge.



VI.1 Analysis of the Possible Error in Measured Cpvalues due

to the Possible Errors in Scale Readings,

For a typlcal reading in the centre of the range,

Head above crest, h = 0.03496 % 0.0001 m
Side spill stage, H = 9.33 + 0.01 cm
Length of Weir, L = 1.1072 £ 0.001 m

o 3
D , Z/BJZ'ELh

». Proportional error in ¢y, = , [

T8 @) e}

Now, from the calibration data for the side spill channel,

el

Qi = 0.000374 H 1.6116

'.'ﬁ‘i =
o 1.6116 Q%_

1

. 4Cp 1 6116 at 2+ (d_L)2+ (1.592)2} H
< RS> B U™

{1 6116 . O. 01>2 . (0.001 )2 4 (L5 0.0001) 2}%

9.33 1.1072 0.03496

= + 0.0047

oY i .00 éZa' __,..»"”-
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APPENDIX VII

Results of the Main Experimental Investigation.

(a) Depth and Dishcarge Measurements.
(b) Longitudinal Surface Profiles.
(c) Transverse Surface Profiles.
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(a) ~ Depth and Discharge Measurements.
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SUBCRITICAL FLOW PROFILES EXCEPT WHERE STATED.

Weir No. 1. Channel Width=0.1016 m

Crest Height =80.0 mm -

Weir Length = 0.6096m

DEPTH AY

BED SLOPE

6.66

100.2

12.7mm

TEST UPSTREAM SIDE spiLl DOWNSTREAM] DEPTH AT 428 e viscocury REMARKS
No. DISCHARGE DISCHARGE DISCHARGE UPSTREAM DOWNSTREAM "6
Q, M o, I Q, /s ENDOFWERR | of we(r ¥ 10 kg/ms
Y, I K mm
15 6.59 4,31 2.28 95.4 112.0 0.963 Horizontal Downstream slulce open
25.4mm
16| 5.9 3.7% | 2.20 9.9 | 108.7 | 0.957 | Horizontal " " "
17 5.34 3.18 2.16 93.8 105.1 0.955 Horizontal " " "
18 4,63 2.53 2.10 92.4 100.9 0.953 Horizontal " . .
190 #.19 | 2.3 | 2.06 91.1 98.1 | 0.951 | Horizontal . " "
20 3.53 1.90 1.63 91.1 95.6 0.967 Horizontal g;wilsm;ream sluice open
21| 4.27 2.62 | 1.65 93.3 | 100.3 | 0.964 | Horizontal " " "
221 L4.56 2.90 1.66 4.1 101.8 | 0.962 | Horizontal " " "
23 5.40 3.69 1.71 95.9 106.6 0.962 Horizontal " " .
24 5.9 L.21 1.73 97.1 109.9 . 0.960 Horizontal " " "
25 6.43 4,68 1.75 97.2 112.7 0.951 - | Horizontal » " "
26 7.02 5.24 1.78 . 97.9 115.8 0.951 Horizontal " " "
27 7.46 5.67 1.79 99.5 119.2 0.951 Horizontal " " "
28 5.43 1.23 114.9 1.012 Horizontal Downstream sluice open
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SUBCRITICAL FLOW PROFILES EXCEPT WHERE STATED

Weir No. 1. Channel Width=0.1016 m

Crest Height =80.0 mm

Weir Length = 0.6096m

4.33

TEST UPSTREAM SIDE SPILL DOWNSTREAM DE;'H At Di:é.é A:nm viscocity PED SLOPE REMARKS
No. DISCHARGE DISCHARGE DISCHARGE UPSTREAM DOWNSTREAM _6
o, s o, W | a, s | ENDOFWER |of wen v 10 sg/ms
v, S A nm
291 5.99 4.81 1.18 99.1 111.4 1.007 Horizontal ll)gwr?x:trea.m sluice open
. m
30| 5.34 L.,20 1.14 97.8 108.0 0.997 Horizontal " .o *
31| 4.70 3.60 1.10 96.8 103.6 0.997 Horizontal " " "
32| 3.88 2.79 1,09 o4.5 99.9 0.992 Horizontal » " "
33| 3.0 1.92 1.10 91.6 | 4.9 |0.988 | Horizontal " " "
Yl 2.19 1.82 0.37 91.7 | 93.3 1.022 Horizontal Downstream weir
35| 2.93 2.44 0.49 93.9 96.9 1.017 Horizontal " "
361 3.69 3.08 0.61 95.9 100.6 1.009 Horizontal " "
37| 4.38 3.64 0.74 97.2 104.0 1.009 Horizontal " "
381 5.54 L.,49 1.05 98.7 109.3 1.007 Horizontal " »
39| 6.49 | 511 1.38 99.4 | 113.7 |0.995 | Horizontal - "
so| 7.61 | 5.95 1.66 99.9 | 119.6 | 0.997 | Horizontal . "
L1} 3.46 1.84 1.62 88.7 101.3 0.921 0.00758 Downstream sluice open
19.1mn
42 2.70 1.63 91.5 106.6 0.915 0.00758 " " "
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SUBCRITICAL FLOW PROFILES EXCEPT WHERE STATED

‘Weir No. 1. Channel Width= 0.1016m Crest Height =80.0 mm Weir Length=0-6096 m
TEST UPSTREAM SIDE SPILL DOWNSTREAM] DEPTH AT DEL:éﬂs ALM visScocity BED SLOPE REMARKS
No. DISCHARGE DISCHARGE DISCHARGE UPSTREAM DOWNSTREAM _6
o s o, I Q, s END OFWEIR | o wer ¥ 10 kg/ms
v, Ay, mm

431 5.33 3,67 1.66 93.9 112.5 0.913 0.00758 Il)gwr{i;ream sluice open
i 6.21 bz | 1.7 95.4 117.7 | 0.909 0,00758 " " "
45| 6.50 4.71 1.79 95.6 119.4 | 0.889 0.00758 . "
L6l 7.50 - 5.67 1.83 95.7 125.7 0.881 0.00758 * . "
48| 5.86 4,75 1.11 97.2 | 117.% | 0.870 | o0.00758 Downstream weir
49| 5.20 4,32 0.88 96.6 114.0 | 0.868 0.00758 " "
50| 4.56 3.85 0.71 95.9 111.3 | 0.868 0.00758 " "
51| 3.77 3.24 0.53 4.6 107.7 | 0.866 0.00758 " "
2l 3.06 | 2.62 0,44 92.8 | 104.1 | 0.866 | o0.00758 " "
53] 2.60 2.23 0.37 91.6 101.7 0.864 0.00758 . .
il 13.42 2.39 11.03 111.9 85.37| o0.862 0.00758 Supercritical flow
55| 7.58 5.82 1.76 98.8 | 122.6 | 0.909 0.00379 ll)gmitsm;ream sluice open
56| 6.56 4,83 1.73 97.2 116.8 | 0.901 0.00379 " " "
57| 5.77 4,14 1.63 96.2 112.2 | 0.895 0.00379 " " "

+ Depth at downstream end of weir, y,, mn.
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SUBCRITICAL FLOW PROFILES EXCEPT WHERE STATED

Weir No. 1, Channel Width=0,1016 m Crest Height = 80.0 mm Weir Length= 0.609%
TEST UPSTREAM SIDE SPILL DOWNSTREAM| DEPTH AT oi:;é AT viscociry BED SLOPE REMA&KS
No DISCHARGE DISCHARGE DISCHARGE UPSTREAM DOWNSTR;\’:I\ -6
Q, /s Q,, 1/s Q, s END QFWE!R OF WEIR V10 ka/ms
71 mm 2 mm

58 u4.83 | - 3.17 1.66 9.5 106.7 | 0.893 0.00379 Downstream sluice open
59 4,07 » 2.46 1.61 G2.5 102.2 0.889 0.00379 " " "
60 3.33 1.80 1.53 89.7 97.5 0.885 0.00379 " " »
61| 14.25 2.59 | 11.66 115.0 8s.41] 1.034 0.00379 Supercritical flow

\

+ 4 Depth at downstream

end of weir, Yo M.
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SUBCRITICAL FLOW PROFILES.

Weir No. 2. Channel Width=0.1016 m

Crest Height =118.0 mm

Weir Length= 0'6096m

DEPTH AT

TEST | UPSTREAM SIDE sPiLt DOWNSTREAM| DEPTH = AT 428 viscociry BED SLOPE REMARKS
No. | DiscHarce | bischanbe | piscrarce | vestream | 0 M -5
Q, I/ a, o, 1/s ENDOFWER lor wer |V 10 kg/ms
‘ Vv MM Yy wm
62 3.68 - 1.85 1.83 129.0 134.5 1.04 0.00379 2;w§tream slulce open
: .1lmm

63 - 3.95 2.07 1.88 129.9 135.9 1.087 0.00379 " " "
64 L.95 3.05 1.90 133.6 141.2 1.071 0.00379 " " "
65 6.02 L,07 1.95 136.9 146.3 1.065 0.00379 " " "
66| 6.79 4.80 | 1.99 | 138.9 | 9.9 | 1.060 | 0.00379 " . -
67 " 7.31 5.32 1.99 140.4 152.3 1.050 0.00379 " " "
68 7. 74 5.71 2.03 141.5 154.4 1.004 0.00379 " " "
69| 9.83 7.79 | 2.04 | 145.8 | 163.2 | 1.002 | 0.00379 " .o
70| . 8.44 642 | 2.02 | 143.2 1.04 | 0.00379 U
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SUPERCRLTICAL FLOW PROFILES.

' Weir No. 3. Channel Width=0.1016 m Crest Height = 36,0 mm Weir Length= g,6096m
TEST UPSTREAM SIDE SPiILL DOWNSTREAM DE‘PYH AY DEPTH AT visCcocity BED SLOPE REMARKS
No. DISCHARGE DISCHARGE DISCHARGE UPSTREAM DOWNSIREAM ..6
o, I o, o, s END OFWER | END OFwerR | WLO kg/ms
v, mm Y, mm
71 13.20 . 6.20 7.00 105.0 L6,2 1.123 Horizontal Upstream flow subcritical
72 11.69 5.24 6.45 98.0 Ly,7 1.129 Horizontal " " " '
73| 10.03 L,15 5.88 90.5 42,7 1.121 | Horizontal " " "
i 8.03 2.91 5.12 79.2 ' L1.6 1.112 Horizontal " * "
75 9.37 | "3.74 '5.63 86.6 42.6 1.098 | Horizontal " " "
76| 10.86 4,77 6.09 o.7 43.6 1.092 | Horizontal " w
77 12.64 5.63 7.01 96.2 L47.0 1.135 Horizontal Upstream flow supercritical
. . _ sluice open 116mm
78 12 59 L, 64 " 7.95 - 80.7 48,1 1.117 Horizontal Upstream flow supercritical
' . sluice open 93mm
79 12.53 3.69 8.84 69.9 49,0 1.109 Horizontal Upstream flow supercritical
_ | sluice open 84.5mm _
" 132 13.82 6.37 7.45 106.7 L6.0 1,004 0.00376 Upstream flow subcritical
133 13.11 5.98 7. 13' 102.8 L46.0 1.035 0.00376 " " "
134 | 12.25 | 5.43 6.82 | 99.4 45.2 | 1.017 | 0.00376 .. "
135 | 11.42 4.86 6.56 95.7 4.0 0.960 | 0.00376 " " "
136 | 10.41 L.21 6.20 90.5 43.1 - | 1.076 | 0.00376 " " "
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Weir No.

SUPERCRITICAL FLOW: PRCFILES

Crest Height = 36,0 mm

3. Channel Width=0,1016 m Weir Length= 0,6096m
TEST | UPSTREAM SIDE SPILL DOWNSTREAM]| DEPTH AT DEPTH AY viscociry BED SLOPE REMARKS
No. DISCHARGE DISCHARGE DISCHARGE UPSTREAM DOWNSIREAM _6
o, s o, W | o, s | enoorwerr | enoorweir | VIO kg/me
y1 mm y2 mm
137 9.47 3.63 5.84 85.5 L2.5 1.055 0.00376 Upstream flow subcritica.l
138 12.63 5.14 7.49 89.0 L6.6 1.032 0.00376 Upstream flow supercritical
. sluice open 116mm,
{139] 12.%2 L2 8.28 76.2 b7.7 1,022 | 0.00376 Upstream flow supercritical
: sluice open 98mm.
140| 12.60 3:32 9.28 68.0 48,0 1.017 0.00376 Upstream flow supercritical
_ sluice open 84.5mm.
417 14,01 6.23 7.78 105.5 47.2 1.063 0. 00694 Upstream flow subcritical
142 13 27 5,81 7.46 103.0 46. 7 1,042 0. 00694 " ". "
1431 12.16 5.14 7.02 97.4 45,8 1.045 | 0.00694 " " "
141 11.32 L,66 6.66 93.1 .9 1.027 | 0.00694 " " "
1451 10.33 L.03 6.30 88.4 L43.9 1,007 0. 00694 b " ] "
146 9.29 3.40 5.89 83.5 4o.4 0.997 0.00694 . " " "
1471 12,50 k.75 7.75 85.2 L7.4 1.014 0. 00694 Upstream flow supercritical
: . : sluice open 116mm.
1481 12.50 3.82 8.68 73.5 48.1 1.019 0. 00694 Upstream flow supercritical
. ! sluice open 98mm. '




SUPERCRITICAL FLOW PRCFILES

Weir No. 3. Channel Width=0.1016 m Crest Height =36.0 mm Weir Length= 0.6096m
TEST | UPSTREAM SIDE SPILL DOWNSTREAM| DEPTH AT DEPTH AT BED SLOPE REMARKS
No. | piscHarct | piscHARGE | piscHarGe | upsTREAM DOWNSTREAM -6
o, s o, o, /s enDOFWEIR | EnDofFweir | V10 kg/ms
y1 mm y2 mm
149 ].2.47 '3.05 9042 66.2 48.4 00006%

69¢

Upstream flow supercritical
sluice open 84.5mm.
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SUBCRITICAL FLOW PRCFILES

Weir No. & Channel Width=0.1016 m

Crest Height = 79.5 mm

Weir Length= 0.4572m

TEST UPSTREAM SIDE SPILL DOWNSTREAM] DEPTH AT DESP(‘;; A'mm viscocuty BED SLOPE REMARKS
No DISCHARGE DISCHARGE DISCHARGE UPSTREAM DbWNSTREAM _6
o I a, s Q, 1/s END OFWER | oF weir v10 kg/ms
Yy "™ fvy mm
80 3.09 1.49 1.60 9.4 97.9 1.087 0. 00366 ll?ngi;rtarea.m sluice open
81 L. iy 2.82 1.62 98.4 107.4 . 1.079 0.00366 " " ”»
8| s5.24 3.60 1.64 101.6 | 112.9 1.076 | 0.00366 " " "
831 5.8 | 4.15 1.71 103.6 | 117.1 1.073 | 0.00366 " - "
84| 6.22 | 4.47 1.75 104.8 | 119.1° 1.068 | 0.00366 " " "
851 6.69 4.93 1.76 106.4 | 122.3 1.060 | 0.00366 " " "
86 7.27 5.49 1.78 108.0 | 125.7 1.055 | 0.00366 " " "
87 7.7 5.93 1.81 109.6 128.7 1.050 0.00366 o on m
88 8.10 6.91 1.19 113.6 132.5 1.057 0.003566 ?gm;stream sluice open
. o /MM,

8| 5.30 4.15 1.15 104.2 | 115.5 1.055 | 0.00366 L "
ool #.29 | 3.16 | 1.13 | 1004 | 109.0 | 1.052 | 0.00366 " m m
91| 3.52 2.39 1.13 97.2 | 103.5 1.050 | 0.00366 " " w
92| 2.62 1.50 1.12 92.8 97.4 1.047 | 0.00366 " " "
93 5.88 4,72 1.16 95.9 119.0 1.045 0.00366 " " "
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SUBCRITICAL FLOW PRCFILES

Weir No. 4 Channel Width=0.1016 m

Crest Height =79.5 mm

Weir Length=0-4572

TEST UPSTREAM SIDE sPILLl DOWNSIREAM] DEPTH AY DE;SB A:mn VISCOQY BED SLOPE REMARKS
No DISCHARGE DISCHARGE DISCHARGE UPSTREAM DOWNSTREAM _6
e s a, W |a, M+ | ENDOFWER |of wie v 10 kg/ms
Y, mm Hy, mm
ol 7.47 - 6429 1.18 111.2 128.4 1.019 0.00366 ligwn?:;ream sluice open
95| 8.23 5.91-| 2.2 | 107.8 | 130.3 | 1.002 | o0.00366 Downstream sluice open .
' : 25.4mm,

96 7.45 5.14 2.31 105.8 125.3 1.009 0.00366 " " "

97| 6.35 k.07 2.28 102.6 118.2 | 1.007 0.00366 "o " "

98| .24 3.07 2,17 98.8 110.4 | 1.007 0.00366 " " "

99| 4.37 2.27 2.10 95.6 104+.4 | 1.004 0.00366 " " "
100} " 3.55 1.48 2.07 91.9 98.5 | 1.004 0.00366 " " "
101 2.87 1.31 1.56 90,9 93.6 1.076 Horizontal llagwnhsn;ream sluice open
102] 4.29 2.72 1.57 97.7 104.1 § 1.071 | Horizontal " " "
103| 4.83 3.24 1.59 99.8 107.8 | 1.057 | Horizontal " " "
104] 6.14 445 1.69 104.2 115.8 | 1.052 | Horizontal " " "
105/ 7.20 | 5.47 1.73 107.6 122.1 | 1.050 | Horizontal " " "
106} 8.03 6.28 1.75 110.8 127.8 | 1.045 | Horizontal " " "
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SUBCRITICAL FLOW PROFILES

Weir No. 4. Channel Width=0.1016 m

Crest Height = 79:5 mm

Weir Length= 0.4572 m

TEST

UPSTREAM

SIDE SPILL

DEPTH AT

DOWNSTREAM] DEPTH AT 505 . viscocity BED SLOPE REMARKS
No. DISCHARGE | DISCHARGE DISCHARGE | UPSTREAM | 2 0 o M -6
o, |Ifs Q, , i/s ENDOFWER | o wegr V10 kg/ms
Y‘ mm Y3 mm
107 3.22 1.56 1.66 90.5 | 102.0 1.029 | o0.00713 Downstream sluice open
19.1mnm. .

108 ‘ Ll:. 35 2. 6_9 1.66 95. 6 110.0 1,027 0.00713 " " "
109 5.20 3.52 1.68 8.7 116.0 1.024 0.00713 " " "
110 6.16 41 37 1.79 101L.7 121.8 1.014 0.00713 " " "
111 7.00 5.17 1.83 104.0 127.3 1.009 - 0.00713 " " "
112 7.53 5.66 1.87 106.4 130.6 0.999 0.00713 " " "




WELR NO, 4.

SUPPLEMENTARY RESULTS : TEST NOS., 101 TO 112,

| Depth 76.2 mm
Reading No. Downstream of
Weir, mm
101 94.1
102 104.1
103 107.6
104 115.2
105 121.1
106 125.8
107 99.1 _
108 106.8
109 112.1
110 117.7
111 122,6
112 125.8

3
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SUBCRITICAL FLOW PRCGFILES

Weir Length= 0-762%

Weir No. 5. Channel Width=0.1016m  Crest Height =80:5 mm
TEST UPSTREAM SIDE sPitlL DOWNSTREAM DEl.’TH AY DE§T5"2 A:‘m VISCOCIiTY BED SLOPE REMARKS
Neo DISCHARGE DISCHARGE DISCHARGE UPSTREAM DOWNSTREAM _6
Q s o, 1h o, Ms | ENDOFWER |of wep v 10 kg/ms
. Y, mm Ya mm
113 L.,25 ‘2459 1.66 90.0 104.8 0.976 0.00713 lzgwgitream sluice open
. . M.
114)  5.20 3.51 - 1.69 91.3 110.4 0.976 0.00713 " ",
115 5.96 4.17 1.79 91.5 114.3 0.976 0.00713 " " "
116{ 7.09 5.19 1.90 90.9 121.2 0.976 0.00713 " " "
117 7.54 5.63 1.91 90.7 123.5 0.974 0.00713 " " "
119 3.74 2.15 1.59 50.1 99.4 0.988 0. 00356 . » "
120} 4.58 2.9% 1.64 91.4 104.1 0.988 0.00356 " " "
121! s.40 | 3.70 1.70 | 93.1 | 108.3 | 0.985 | 0.00356 " noom
122 6.08 4.35 1.73 93.2 112.0 0,983 0.00356 " " "
123 6.69 4.89 1.80 93.6 115.3 0.983 0.00356 " " "
124 7.29 5.43 1.86 92.9 119.2 0.979 0.00356. " " "
125 7.73 5.85 1.88 92,9 121.8 0.976 0.00356 " " "
126] 3.02 1.46 1.56 89.5 92.4 0.993 | Horizontal " " "
127 4.36 2.78 1.58 92.6 99.9 0.993 | Horizontal " " "
128 5.34 3.72 1.62 ol.3 105.2 0.990 | Horizontal " " "
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SUBCRITICAL FLOW PROFILES

Weir No. 5. Channel Width= 0.1016m

Crest Height = 80,5 mm

Weir Length= 0,7620m

Horizontal

TEST UPSTREAM SIDE SPILL DOWNSIREAM| DEPTH AT DEPBYEZA' VISCOCitY BED SLOPE REMARKS
No DISCHARGE DISCHARGE DISCHARGE UPSTREAM DOWNSTR:I‘SI\ _6
oy s Q. /s Q, Ifs ENDOFWER | o wejp v]10 kg/ms
Y1 mm Y3 mm

129 6.13 443 1.70 H.6 109.1 0.988 Horizontal |Downstream sluice open
‘ 19.1mm,

130 6.81 5.04 1.77 0,6 113.1 0.981 Horizontal " vno_"

131 7.49 5.70 1.79 9.5 117.1 0.972 » " "




(v) | Longitudinal Surface Profileé.

( . . 376 .
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¥EIR XO. 1

LONGITUDINAL PROFILE CO-ORDINATES

88

Chainage,ins | 76 | 78 | 80 | 82 | 84 | 86 90 |92 |94 | 96t | 98 | 100 | 102 | 104 | 1%

Be;;”"g Depth ,m =l === 1]=<1=1-=1= |955]|c%7 #? %3|92.30e.5h0.3
. Chainage,ins | 108 {110 {112 114 [116 {118 120} 122 {124 126 128 {130 132 1 134 { 136 | 138
Depth ,mm 100.6 |10%4.0|10%.1 [105.1 [105.3 105.6 107.3 107.7| = - - - - - - -
Chainage,ins 76 78 80 82 84 86 88 90 92 94 96+ 98 100 | 102 | 104 | 106

Re::i"g Depth ,mm -l - 1= 1= 1=-1-=1-= l0n3|o.1]9.7|9%.5][09]| 9.0
- I chainage,ins [ 108 |110 [112 14 116 118 120 [122 f124 [126 |128 [130 | 132 | 134 [ 136 | 138
Depth ,mm H5]95.5| 957 95.896.9 | 97.0| 97.7| 93.2| - - - - - - - -
Chainage,ins 76 78 80 82 84 86 88 20 92 94 | 96 + 98 100 {102 {104 | 106

Reading [l nopth ,mm - |- |- 1]- - | - | | = |« [93.7]|9.0]|95.5]| o%.1] 95.8] 95.2]95.9
::. Chainage,ins 108 {110 |[112 |[114 |116 |118 ]20’_‘ 122 124 1126 {128 [130 132 | 134 } 136 | 138
Depth ,mm 96.9 |97.8 | 98.1 99.0/99.2 | 99.8100.0(100.0 100.6 1095 00.3 [100.7|100.8/102.0[101.0 1007

+ Start of Veir
# End of VWelr
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WEIR KO. 1. LONGITUDINAL PROFILE CO-ORDINATES
Chainage,ins | 76 | 78 | 80 | 82 | 81 | 86 | 88 |90 |92 |94 | 96%| 98 | 100 | 102 | 104 | 106
Re;‘”“g Depth ,mm SR N O T S B -1 = | 97.1] 96.8] 96.3| 95.6(100.1 [203.9 2.6
O.
Chainage,ins |[108 |110 |112 |11a |16 |11 |120# 122 |124 126 [128 [130 | 132 | 134 | 136 | 138
Chainage,ins || 76 | 78 | 80 | 82 |8 |8 |8 |90 |92 |94 |[96* 98 | 100 | 102 | 104 | 106
Reading I['nooth mm -l -] =-1-1=-1-= - | = | 99.1] 98.6] 97.3] 99.4 104.d 106.0{ 1c4.0
No. .
| Chainage,ins §108 [110 [112 [114 |116 |118 |1207 |122 |12 [126 |128 130 | 132 | 134 {136 | 138
29 : |
Depth ,mm 106.6107.7 108.1 [108.9 [109.8 | 109.4] 211.1{110,5(211.3[110.9 [111.1 1114 [122. 5 11,5 Q11,5 (1114
Chainage,ins | 76 |78 |80 |82 |8t |8 |es [90 [92 [9a |o6% {98 | 100 | 102 | 104 | 106
Readirng “ Depth ,mm - - - - - - - - - | 44| S4.3]| 9%.0] 95.5 ]| 95.2 |97.0 |97.4
No. .,
| chainage,ins §108 [110 [112 1114 |16 {118 h2o” [122 |12 h2s lizs |30 | 132 {138 [136 |138
32 | pepth ,mm 97.%| 98.9 93.6 [ 99.4 | 99.5 [ 99.9 |100.0] 99.8] 99.8100.3 1001 100.3 h0o.0 [100.1{100.1{100.3

+ Start of Welr
# End of Weir
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* MR ﬂO. 1

LONGITUDINAL PROFILE CO-ORDINATES

“ Chainage,ins | 76 | 78 | 80 | 82 | & |8 |8 |9 |92 |9 | 96|98 | 100 | 102 | 102 | 106
Re;:i"g“ Depth ,mm -l -1 -1 =1 =1 -1-1-1-|o2]mo]sns|sto] o5z 956 ss.8
" N chainage,ins 108 |10 {112 {11a |1is {118 [120%|122 |12 |126 [128 130 | 132 | 134 | 136 | 138
» Depth ,mm 95.9 96.5 96.6| 96.9| 97.2| 97.3| 97.3| 97.6| 97.5| 974 | 97.6 | 97.6 | 97.8 |97.5 |97.4 | 97.5

| Chainage,ins || 76 | 78 | 80 |82 |81 |e |8 |90 |92 |94 {96% |98 | 100 | 102 | 104 | 106
Readingﬂoepth,m - - - -1 = - - |- - |93.9198.5(97.6 |93.9 |101.7]1c2.6 102.6
No,' Chainage,ins {108 110 (112 |14 |116 |18 120’.‘ 122 124 |1z [zs |13 | 132 [ 134 | 136 | 138
38 || bepth,mm 105.3{105.5{105.8/107.3/108.0/108.6 {103.8 109.1 08.9 | 109.5{2109.1]109.1|109.7]109.1 [109.2 }109. 5

| Chainage,ins | 76 |78 |80 |82 |8 |8 |88 |90 [92 |94 96~ |98 | 100 [ 102 | 104 | 106

Reading Il ponth ,mm el « ] e «a ] « a1+ Vo1.3]00.1]61.5]93.5 | o#.1]95.3]97.0
o Chainage,ins §108 |10 |11z |14 |16 |18 |120% [12z |12¢ |16 |128 130 | 132 | 134 |136 | 138
“ M oepthmm 97.8| 99.0| 99.4]100.2{102.8 |102.2 N03.1 | 103. 5 103.8] 104, 5| 104.2 104, 7]10%.7 [105.1 [L05. 5 [0S.2

+ Start of Weir
# End of VWeir
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 WEIR XO. 1 LONGITUDINAL PROFILE CO-ORDINATES
Chainage,ins 76 78 80 82 84 86 88 90 | 92 94 96% | 98 100 | 102 | 104 | 106
Re;ding Depth,mm - - - - - - . - - - %01 9309 9"'05 9701 99.8 105.0 1&09

0. .

45 Chainage,ins | 108 |110 | 112 {114 {116 (118 ]20# 122 {124 126 |128 1130 132 | 134 | 136 | 138
Depth,mm 05.3 {108.9(108.8|110.4111.8 113.9 | 115.2| 115.5[116.3}116.6]|116.6|116.2 [116.4 n17.2 p17.8 p17.8

t -
Chainage,ins 76 | 78 80 82 84 86 88 90 92 94 96 + 98 100 {102 | 104 | 106
Re:dlng Depth L . 132.9 130." 12905 129.1 1280? 12709 ]2609 125.0 12308 121.2 117.9 113;3 107'8 10107 9705 93'9
0.

o Chainage,ins [ 108 ({110 112 {114 ({116 |[118 YZOF 122 {124 {126 {128 {130 132 {134 | 126 | 138
Depth ,mm 91.01 83.7| 87.2 | 86.4 | 85.2 | 84.7 | 83.7| &4%.7| &4.9| 86.5 £5.3 €7.8|87.4 165.5 |87.0 |85.6
Chainage,ins 76 78 80 82 84 86 88 90 92 94 | 96 + 98 100 | 102 | 104 | 106

Re;dl " Depth R 101] - - - - - . - - - - 9505 95'9 9503 97'1 Lw‘z 106'1 106'3
0.
Chainage,ins | 108 [110 {112 114 [116 {118 IZOF 122 {124 [126 [128 {130 132 | 134 | 136 1138

56
Depth ,mm 105.0 108.5 109.8 p10.1 L11.2 112..8 113.4|114,7 [114.9 115.3 115.1 15,5 P.15.8 115.4{115.4 (1162

j |

+ Start of Reir
# End of Weir
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WEIR ¥0. 1

LONGITUDINAL PROFILE CO-ORDINATES

Chainage,ins || 76 | 78 | 80 | 82 | 8 | 86 g8 |90 |92 |9 | o6 |98 | 100 102 | 104 | 106
Re;ding Depth ,mm - - |- < = =] = = | - |s2a]|9.4]92.1]|93.5]|55.1]95.5|s5.2
> Chainage,ins [ 108 110 112 114 |116 |118 120 Fl12z |12 |126 |128 |130 | 132 | 134 | 136 138
% Depth ,mm 96.7| 97.5| 97.9 | 8.8 | 99.3 |100.1[100.6[100.7 [101.1 [100.8 [Lo1.1 f01.7 [lo1.7 }o1.8 |101.8]101.7|
Chainage,ins | 76 |78 |80 |82 |8 |8 |8 |9 {92 {94 [967 |98 | 100|102 {7104 | 106
Reading Il o th m 142.4 139.1 136.3 1340 132.5 131.1 |129.0|127.5 [125.7 [122.7 [119.8 h%.3 080 |102.4| 97.2] 92.9
o Chainage,ins 108 |110 112 114 {116 |118 120 (122 [12¢ |126 |128 130 132 | 134 | 136 | 138
- Depth ,mm 90.1 | 83.2 | 86.6 | 85.6 |83.7 |83.7 | 83.5| 83.9] 85.3 | 86.3 | 83.2 | 88.2 | 83.1 | 87.0{ 87.6] 83.6
Chainage,ins | 76 |78 |80 |8 |8t |8 |88 |90 |92 |94 |96¥ |98 |100 |102 | 104 |106
Reading Depth ,mm \ ‘
- Chainage,ins {108 (110 |112 [114 [116 |118 120 Flizz |12 126|128 130 132 | 134 | 136 | 138
Depth,mm

+ Start of Weir
# End of Weir
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LONGITUDINAL PROFILE CO-ORDINATES

WEIR NO, 2
thainage,ins | 76 | 78 | 80 | 82 | & |3 |8 |9 |92 |9 |9 |98 | 100 102 | 108 | 106
Re;ding Depth ,mm - | = el «| «| « | - | = | = h29.2p29.4 h29.6 h30.2 {131.0{131.2{131.8
> Chainage,ins || 108 |110 |112 |114 |116 |118 120 #1122 h2a |12s 128 |130 | 132 | 138 [ 136 | 138
63 Depth ,mm 132.1 132.6 | 133.0 133.2| 133.7| 13%.4|134.6 [134.3 134.6 h3%.9 035.4 R35.4 35.4 |135.50135.6]135.7
Chainage,ins | 76 |78 |80 |82 |8 |8 |8 |90 |92 |94 |96 |98 | 100 | 102 | 108 | 106
Reading Depth ,mm - - - - - - - - - [37.8 i37.5 137.3 139.6 |141.5|141.7 142.8
No" Chainage,ins 108 110 (112 114 |16 (118 [120 #|122 [124 |126 [128 [130 | 132 | 134 | 136 | 138
5 Ioepthym  [143.8 5.2 | 145.3] 146.1| 196.2[146.8 [147.9 [148.4 43,9 145.8 [i49.3 f49.2 Ko b 19,3 (1458 [143.4
Chainage,ins | 76 |78 |80 |82 |8 |8 |88 |90 |92 |94 | 96" {98 | 100 {102 {104 | 106
Reading Depth ,mm '
o Chainage,ins 108 110 |112 |114 |16 |18 hz2o#122 has h2s [128 130 | 132 | 134 [136 |138
“ Depth ,mm I
il

4+ Start of Welr
# End of Weir
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WEIR NO, 3

LONGITUDINAL PROFILE CO-ORDINATES

“ Chainagesins | 76 178 | 80 | 82 | & |8 | 8 |9 |92 |9 |9 |98 | 100 | 102 104 | 106
Re;:i"g Depth ,mm 135.0{132.7[132.3 |131.6 [129.8 [127.5 2%.4 |121.7|117.4{112.2(105.0| 96,3 | 87.7 | 78.4 | 71.0 | 4.4
" | chainage,ins [108 |110 |11z {114 |16 118 |120F [122 [122 (126 [128 [130 [132 | 134 [ 136 | 138

n Depth ,mm 59.4] 55.1| 52.7 | 49.8 | k7.9 | 46.7 | 46,2 |45.6 [45.7 (45.8 |46.7 | 48.2] 50.8 | 50,0 k8.3 |47.4
| Chainage,ins || 76 | 78 | 8 |8 |8 |8 |8 |90 |92 {94 |967| 98 | 100|102 | 104 | 106
Re::inghDepth,nm 128.3 126.0 [123.3 121.9 N18.9 117.3 }1%.9 {112.3[103.6}1103.9] 93.0] 90.0| 81.7 | 73.2 |64.8 |50.8
[l chainage,ins {108 [110 {112 [114 {116 |nis |120 #lizz [za 126 [128 [130 [ 132 {134 {136 [ 138
7 ”Depth,mm 6.1 52.1| 50.0 | 49.1 [47.0 [45.8 (W7 [0 [z | u4.6[ 46,0 [47.4 [t8.9 [48.1 [66.1 [46.0
Chainage,ins | 76 |78 |80 |82 | e |e |8 |90 [92 [9a. |96+|[98 | 100 [102 | 104 | 106

Reading i nonth ,mm 113.5 111.7 11,0 [110.5 109.2 108.3 [106.3[104.3 [100.7 | 96.6 | 90.5 | 82.7 [ 7.8 [66.1.|60.1 [s5.3
o-. |chainage,ins {108 [110 [112 |114 |16 |18 |[120f 122 124 126 |12 [130 [132 [134 |136 [138
7 |[bepth,m - 2.1 |49.4 | 47.4 |46.2 |41 [43.6 82,7 [42.5 | 42.9 | 841 |4s.5 |47.0 [45.8 |5 [w4.1 Jus.s

+ Start of Weir
‘A End of Welr




WEIR RO, 3 . LONGITUDINAL PROFILE CO-ORDINATES

Chainage,ins | 76 | 78 | 80 |8 | 8 |8 |8 |9 {92 |94 |96"|98 | 100102 104 | 106

- #8g

Re;:ing Depth ,mm 10L.1| 99.0| 98.4 | 97.8| 55.9 | 96.3 | 93.8] 91.2] 87.7| B4.3| 79.2| 73.7] 66.5 | 59.5 | 54.4 | 51.0
" I chainage,ins | 108 {110 |z {ua e us |120" 122|124 [126° [128 |130 | 132 | 136 [ 136 | 138

™ Depth ,mm 48,1 | 46.2 | 44.6 | 43.6 | 42.3 [42.0 | 41.6| M1.5] 43.1 | 43.3 | G4.0 | 44.1 | 44,2 44,0 |B4.6 [46.0
Chainage,ins || 76 | 78 | 80 |82 |81 |8 |8 |90 {92 {94 |96 |98 | 100 | 102} 104 | 106
Re::i"g Depth ,mm 110.7 109.9 109.8 103.2 }07.3 |105.7{102.7| 99.9| 96.2 | 91.8 | 85.6 | 79.4 | 71,4 |64.2 |58.1 |sh.2
" [ chainage,ins [108 [110 {112 |11a |16 |i1e 120122 12a 126 128 [130 | 132 | 134 [ 136 | 138

7 Depth ,mm 50.6 | 48.6 | 46.6 | 45.3 43.8}43.0 42,6 | 42,7 | 43.3 | b4.4 | 454 |L6.1 (45.0 |44.3 W4.5 [45.9
Chainage,ins | 76 |78 |80 |8 |8 |8 |8 |9 |92 |94 |96 |98 | 100 [102 | 104 | 106

Re;:i"g Depth ,mm 121.0 118.8 |116.1|114.7(113.1 [111.2 [109.5 074 hot.b 99.9 | 94.7 |87.2 |78.9 |7.3 |1 I57.7
76. Chainage,ins 108 110 |11z |114 |16 |18 hz0F 122 hza hes [12s8 (30 | 132 [134 136 | 138
- | Depth ,mm 53.7 150.7 |48.7 |46.8 |45.9 (4.1 | 43.6]43.1 [43.0 |B4.4 |46.0 [47.1 |46.5 [45.7 Bs.d 5.3

+ St&rtof)’eir
# End of VWeir



sog

LONGITUDINAL PROFILE CO-ORDINATES

VEIR XO, 3
| chainage,ins || 76 | 78 | 80 | 82 | 8 | & |88 |0 |92 | % 96" | 98 | 100 | 102 | 104 | 106
| Reading oo th om 97.6| $7.4| $9.0/100.8{101.6 {101.8 NO1.8 | 102.0{1G2.0{100.0] 96.2| 1.7| &+.8| 77.5| 71.2 | 64.7
No. : _
Chainage,ins | 108 |110 |112 |14 |16 [118 [120” 122 |124 |126 (128 {130 | 132 | 134 | 136 | 138
Depth ,mm 59.7| 55.5| 53.3| 50.3| 48.8] 7.4 | 47.0 | 46.3| 46.0| 46.1] 46.9| 48.5| 49.6| 50.7 | 49.6 | 47.9
|| chainage,ins || 76 | 78 {8 |8 |8 |8 |8 |90 |92 |94 |96 |98 | 100 | 102 | 104 | 106
o219 | pepth ,m 79.0{ 79.1} 79.3| 79.3| 79.5| 79.4 | 79.6 |80.6 |80.7 (80.7 | 80.7| 78.7 75.6 | 7.8 | 68.1 | 65.1
“No. 2
| chainage,ins 108 [110 |12 |14 |ne |18 120" f1z2 [1ea fras [res f130 {132 |13 [ 136 |13
7 | 'bepth,mm 61.1( 58.2| 55.4] 52.6| 50.6 | 49.3 [48.1 |47.1 [47.2 {47.3 | 48.1| 49.2| 50.6 | 52.7 | 52.0 } 50.2 |
|/ chainage,ins § 76 |78 |80 |s2 [e |8 |8 |90 |92 |94 |96 |98 [100 102 | 104 |106
Reading Depth ,mm 67.4) 67.5| 67.8| 68.0] 67.8 | 67.7 | 67.9 |69.0 |70.4 |70.3 | 69.9| 68.3| 66.8 | 65.0 | 63.5 |60.0
No.
" | Chainage,ins {108 110 |112 |114 |16 |18 [120# 122 124 126 [128 [130 | 132 | 134 | 136 |138
Depth,mm ﬁol 56.9 5408 52.9 51.1 50.0 ‘*9.0 43.8 1}809 49‘0 4901 49-2 51."" 5309 5303 5108

+ Start of Welr -

# End of Weir
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LONGITUDINAL PROFILE CO-ORDINATES

WEIR XO. 3
Chainage,ins || 76 | 78 | 80 | 82 | 8 |8 |8 {9 |92 | o 96% | 98 | 100 | 102 | 104 | 106
Re;‘”"g Depth ,mm 136.2{129.7|129.1|126.7{125. 5 {123.3 120.7 119.5 |116.7|112.5|106.7| 98.3| 83.6| 78.7| 70.2 | 63.2
0.
L ‘Chainage,ins [|108 {110 112 |114 |116 118 {1207 |122 |124 {126 [128 130 | 132 | 134 | 136 | 138
2 ' ~
“ Depth ,mm 59.3| 55.0| 52.5| s0.4| 48.8| 47.1 | 46.0 |us.6 | 45.3] 46.4] ur.0| so.4| so.s|u3.3|47.3 | 47.0
Chainage,ins | 76 | 78 | 8 |82 |8 |8 |8 |90 {92 |94 |96 98 | 100 102] 108|106
di
Re; M3 K pepth ,mm 130,7|127.0(124.0|122.8 | 120.4 119.5 117.1|115.3}112.1|108,0{102.8| 94.7| 85.4 | 78.2 | 70.7 | 64.1
0. - -
Chainage,ins {108 [110 {112 [114 116 |18 [120# [122 {124 126 |128 |130 | 132 | 138 | 136 | 138
133 -
Depth,mm 58.8] S4.9| h2.0| 49,9 | 48.3 | 46,9 (46,0 |45.4 [45.2 [45.4 46,5 h7.9 9.6 $#9.1 |47.8 [46.6
| Chainage,ins || 76 |78 |80 |82 |8t |8 |e |96 |92 |94 |o96%|98 | 100 |102 | 104 | 106
Reading Depth ,mm 122.2 120.4 [118.8 118.3 [117.0 p16.2 |114.2{112.4[109.1105.1| 99.4 | 91.6 | 83.2 | 75.4 |68.1 [62.2
No. '
" Chainage,ins 108 [|110 |11z |114 |16 |n1s |izo” ©122 h2s |ize [128 130 | 132 [134 136 | 138
1
Depth ,mm 57.3| 53.7 | 51.1 | 48.9 | 47.3 |46.2 | 45.2] 44.6| 447 | 44.9 | 45.9 | 47.1 | 48.8 |48.8 [46.1 |45.9
+ Start of Weir

# End of Welr
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WEIR RO, 3

LONGITUbINAL PROFILE CO-ORDINATES

Chainage,ins | 76 | 78 | 80 | 82 | 8 |8 |8 |90 {92 |94 | 96%| 98 | 100 | 102 | 104 | 106
Re;:ing Depth ,mm 118.0 115.7 | 115.1] 11%4.3! 113.1{112.0 120.4108.2 1105.2 l0L.1 | 95.7 | 83.1 | 79.9 |72.6 645 |59.2
" | chainage,ins 108 {110 [112 {114 {116 {i1e |20 |22 J12a [126 [128 {130 | 132 | 134 | 136 | 138
135 Depth ,mm 55.3|51.8 | b9.6 47.8) 46.6| 45.0| bh.0| 43.8|43.5| it [ 45,5 |47.2 48,1 [46.8 [us.2 [45.2
Chainage,ins || 76 |78 |80 |82 |81 |8 |8 |90 |92 |9a |96 |98 | 100 | 102 | 104 | 106

Reading {l oot ,m 115.2 113.7 |113.2} 111.8]{109.7{108.2 |105.0 103.4 hoo.5 | 95.9 | 90.5 |83.3 | 75.6 |68.5 [61.6 |s6.5
N:36 "Chainage,ins 108 (110 [112 |14 [116 [11e 1207 [122 |128 |26 |128 [130 | 132 | 134 | 136 | 138
| cepth.mm 53.2 |50.3 | 48.4| 46.8] #5.2| Bh.1| 43,1 | 42,9 [43.1 |43.8 [45.6 [46.9 |46.5 [nh.b |42 .9
Chainage,ins | 76 |78 |8 |82 |8 |8 |8 |9 |92 |9a |96* |98 | 100 | 102 | 104 | 105

Reading I nonth ,mm h03.7 |106.8]105.4{103.5}101.8]100.5] 98.4 | 96.2 | 93.7 | 90.1: |85.5 [79.2 [72.2 [ev.8 [s9.1 |st.n
o Chainage,ins |108 |10 |11z |14 |16 |18 |1207% 122 [i2a 126|128 |130 | 132 | 134 | 136 | 138
137 uoepth,mf" 51.2 [48.8 47,1 | 45.6] B3| 42.9 | b2.5 | 2.2 [h2.6 [43.6 [44.6 [45.7 |45.4 | 43,5 | 43.4 | 442

+ Start of Welr
;‘- End of Welr
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| WEIR KO. 3 - LONGITUDINAL PROFILE CO-ORDINATES

Chainage,ins || 76 | 78 | 80 | 82 | 8 | 8 {8 |90 {92 {94 | 96* 98 | 100 | 102 | 104 | 106
Re;:"“g Depth ,mm 89.9 90.3 90.2| 91.2| 92.2| 93.1 | 93.0 | 2.9 |52.3 | 90.9| 89.0| 85.7| 81.0| 75.3| 69.7 | 64.5
lﬁ'nmainage,ins 108 |10 |11z |14 |16 |18 [1207 122|124 {126 |128 |130 | 132 | 134 | 136 | 138
| Depth ,mm 60.3| 56.0| 53.1| 51.0| 49.0 | 47.4 |46.6 |45.9 |46.0 | 45.8] 46.5| 47.9] 45.6 | 50.2 | u8.5 | 47.3

| chainage,ins | 76 | 78 | 80 |82 |8 |& |8 |9 |92 |94 95% 98 | 100|102 | 104 | 106
Re::‘:"g “l Depth ,mm 7.6| 75.3| 75.8| 75.8| 75.6 | 75.5 | 75.6 |75.7 |76.3 | 76.6| 76.2| 75.0| 72.4 | 69.4 | 65.3 | €2.6
13 Chainage,ins {108 [110 (112 |14 116 [n18 [120% [122 [124 (126 [128 [130 | 132 134 [ 136 |138 |
| Depth mm 59.3| 56.5] St | 52.3 | 50.2 |48.8 |47.7 [47.3 [u7.4 | b7 | 47.9 | 49.0| 50.2 [ 51.7 |50.7 | 49.
Chainage,ins § 76 |78 |8 |82 |8 |8 |e |90 |92 |94 |96*|98 | 100 |102 {104 | 106
Re;:"“* Depth ,mm 66.0 65.9 | 65.8 | 65.3 | 65.1 |64.5 |64.9 [66.2 [67.5 | 63.0| 63.0|66.6 | 64.1s [62.8 [60.2 | 58.1
o || Chainagesins 108 |10 12 114 |1 |ns 120F 2z fza [izs |12 130 | 132 | 134 |136 |138
Depth ,mm 58,4 | 4.5 53.2 | 51.6 | 50.3 |43.7 [48.0 i47.5 47.3 |47.5|47.9 |48.6 | 50.0 |51.8 |52.1 | 50.7

+ Start of Weir
# End of Weir
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WEIR KO, 3

LONGITUDINAL PROFILE CO-ORDINATES

Chainage,ins

76 | 78 {80 {8 |81 |8 |8 |9 |92 |94 |o96+]| 98 | 100|102 104 | 106

Re;:i"g u Depth ,mm 128.2 | 125.1] 123.3 122.7| 122.8(121.1 [120.6 117.7 | 14,5 111.0 105. 5 98.3| 89.3| 7.2| 71.1| 6.2
- ‘Chainage,ins 108 |10 |12 |14 {116 {118 120% 122|124 |26 |128 |130 | 132 | 134 | 136 | 138
Depth ,mm 59.5 | 55.7] 53.2| 51.0| 49.5| 48.4| 47.2 | 5.7 | 45.6 | 46.1] 47.9| 49.3| 50.8] 49.2| 47.6 | 47.3
Chainage,ins || 76 |78 {8 | 8 |81 |8 |8 |90 |92 |94 |96+}|98 | 100} 102|104 {106

Reading Depth ,mm 126,1 |124.9|124.9| 124.6{123.7 {121.6 119.6 116.4 | 122,59 208.4{103.0| 95.1| 86.5| 78.1| 71.1 | €5.0
N:l;z Chainage,ins {108 (110 [112 |114 [116 {118 120% [122 [12¢ [126 |128 [130 | 132 | 132 | 136 | 138
Depth ,mm 59.6 | 56.0] 52.6] 50.4 !:»9.0 k7.7 1 48.7 | 45.9 | 45.5 &45.7] 46.6| 47.8] 49,7 ] 49.8 47._9 kS5.7
Chainage,ins | 76 |78 |80 |8 |8 |8 |8 |9 |92 |94 |9+ |98 |100 |102 |104 |106

Reading Il papth ,mm 124.3 |121.5]120.4]118.5]116.3 [114.3 112.4 109.8 |106.6/102.3| 97.4| 90.2| 82.3| 7.6 68.0 | 62.1
T:B “Chainage,ins 108 {110 {112 |114 |16 |18 |120#[122 128 126 ?28 130 | 132 | 134 |136 |138
Depth ,mm 57.5 | 53.9] 51.3| 49.2| 47.9 | 46.8 | 45.8 | 45.1 | 44.8] 45.1] 45.8] 47.1| 48.6| 43.8 | 46.9 | 45.8

+ Start of VWeir
# Enl of Welr
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WELR KO. 3

LONGITUDINAL PROFILE CO-ORDINATES

838

9+

“Chainage,ins 76 | 78 {80 |8 |8 |86 9 |92 | 94 98 | 100 | 102 | 104 | 106
Re;:ing Depth,mm  [118.1 p16.0 | 124.2 112.d 110.2}108.1|108.7 10%.3 11,6 | 97.8] 93.1 | 86.5| 73.9 |71.6 |6s.9 | 59.6
Ly | Chainageins 108 |10 |11z |14 |11 |11 120#122 124 |126 [128 [130 | 132 | 134 | 136 | 138
: Depth,mm 55.6 | 52.2 | 50.1] 48.2| 46.9| 45.9| b4.9| Ul | 44,1 | 44,3 | 45.1 | 46,7 |48.2 |47.8 |45.8 | 44,9
Chainage,ins || 76 |78 |80 |82 |81 |8 |88 |90 |92 {94 [96|98 | 100|102} 104 | 106

Re::""g Depth ,mm 109.4 106.6 |105.0|104.2|102.7|102.8 {100.4 | 98.7 | 96.2 | 93.2 | 83.% |82.5 | 75.6 168.3 l62.3 | 57.7
s Chainage,ins §108 [110 |11z |114 116 [118 [120Ffiz2 f12a f126 128 [130 | 132 [ 134 | 136 | 138
Depth ,mm 53.6 |50.5 | 48.7| 47,1 46.1| 4%.9 | 43,5 | 42.8 [43.3 [43.5 [43.8 [46.2 [46.9 (6.4 ph.7 | K41
Chainage,ins | 76 |78 |80 |82 |et |8 |8 |90 |92 |94 |96 |98 |100 |102 | 104 |106

Reading om0 99.9 |98.5 | 97.9] 97.3] 96.6] 95.3 | .5 | 93k |90.9 |87.8 |83.5 77,8 |71k [64.3 |5 | 5.5
e Chainage,ins {108 [110 [112 |114 [116 [118 1207 12z |12a [ize Jizs P30 | 132 | 134 |13 | 138
e Depth ,mm 50.9 |48.9 | 47.4| 45.8] .| 83,5 | b2 | k2.2 |42.6 [43.2 |H4.0 [45.3 [45.3 #3.9 [3.4 |43.8

4+ Start of Welr
# End of Weir
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WEIR KO, 3

LONGITUDINAL PROFI LE CO-ORDINATES

88

| chainage,ins | 76 | 78 | 80 | 82 | 8 | & 90 |92 {94 | 96+ 98 | 100 | 102 | 104 | 106
Relaq:ing Depth ,mm 85.4 | 86.2 | 86.1| 86.1) 87.0| 83.2| 88.5| 83.6 | 87.6 | 85.7 | 85.2 |82.1 | 78.2] 7.1| 68.7] 64.5
Ly | Chainagesins {108 |10 {112 |14 {116 |18 120 122|124 l126 |128 |130 | 132 | 134 | 136 | 138
“ Depth ;mm 60.3 1 56.8 | 53.7| 51.2] 49.4| 43.2| L7.4 | 464 | 46.4 | 46,7 | 47.1 |48.2 | 49.7| 50.8] 49.4 | 47.8

| Chainage,ins | 76 | 78 |80 | 8 |8 |8 |8 [90 |92 |94 |[96% |98 | 100 | 102 | 104 | 106
Re::ing Depth ,mm 72.3 |72.6 | 73.0| 72.9| 72.8| 72.9| 73.1 | 73.1 | 73.3 |73.5 | 73.5 |72.3 | 70.5| 67.5 64.7 | 0.9
148° | chainage,ins {108 [110 |112 |114 [116 |18 [120% [122 [124 126 [128 [130 | 132 [ 132 | 136 |13
Depth ,mm 58.6 [55.6 | 53.9| 52.0] 50.6| 49,1 | 48,1 | 48,1 {47.4 |47.7 [48.2 [49.2' | 50.1] 51.7 | 50.8 | 49.5

| chainage,ins { 76 |78 |80 |82 |81 8 [8 |90 f92 |94 |96+ 98 [100 |102 |104 | 106
‘Re;:""g Depth ,m 6.6 |ente | 6utt| 64.3] 63.6 | 63.1 | 63.9 |63.6 |65.7 |65.7 [66.2 l68.7 |63.7 | 61,8 | €0.0 |57.7
o Chainage,ins [108 [170 |11z |114 |16 |18 f120 f122 [124 126 128 130 | 132 [ 134 [136 [138
Depth ,mm 55.5 [94.3 | 52.5| 51.5] 50.3 | 49.0 |48.4 (47,7 |47.5 |47.7 |48.2 W8.6 | 49.7 | 51.2 |52.1 |51.5

-+

y.

Start of Welr

End of velr




| (c) , "l‘ra.nsverse Surface Profiles.
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Transverse Surface Profile Coordinates

Subcritical Profile_ s Case II

Reading No. 24.

Depth in mm,

Distance from back face of Weir, mm.

Station
T 0 25 50 75 100
T % | sk | 98 | w68 | on7 | sea
100 93.0 95.0 96.6 99.0 99.9
104 97.3 | 100.6 | 103.9 1046 | 104.6
108 99.2 102.5 | 103.9 | 106.0 | 107.3
112 100.7 | 104.6 | 105.6 106.8 | 108.2
116 102.9 106.5 107.8 109.2 109.6
f 120 110.6 109.0 109.0 109.5 109.5

4+ . Start of Weir

# End of Welr

.:393




Transversa Surface

Profile Coordinates

Supercritical Profile s Case I

Reading No. 143.

Depth in mm,
hfsta.tlon Distance froa back face of Welr, mm.
e o | 25 | s | 5 200
+ 96 9,3 95.9 97.4 98.4 99.0
100 65.6 77.2 &.3 84.9 86.3
104 59.2 64.0 68.0 70.7 71.2
B 108 55.3 56.6 57.5 58.6 60.0
112 5244 52.4 83 50.5 52.%
16 49.1 k9.7 429 b7.5 48.1
F 120 k5.7 45.9 45.8 45,2 k5.7

+ Start of Welr -

A End of Welr
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Pexrformance of the Mathematical Model.

{ 395

s



- 96¢

Weir No. 1. PERFORMANCE OF THE MATHEMATICAL MODEL: SUBCRITICAL FLOW, CASE II.

TEST UPSTREAM DISCHARGE O‘ 1/s SIDE SPILL DISCHARGE Q. i/s UPSTREAM DEPTH Yy mm

measured computed % error meosured computed % error measured computed % erracr

15 | 6.590 6.307 -4.29 4,310 | 4.027 | =6.57 95.40 | 90.96 .65
16 | 5.940 5.796 -2.42 3.740 | 3.596 | <3.85 94.90 | 91.41 -3.68
17 | 5.340 5.251 ~1.67 3.180 | 3.091 | -2.80 93.80 | 91.71 -2.65
18 | 4.630 | 4.601 -0.63 2,530 | 2.501 | -1.15 92.40 | 90.72 | -1.82
19 { 4.190 4,170 -0.48 2.130 | 2.110 | -0.9% 91.10 | 90.05 -1.15
20 | 3.530 | 3.467 -1.78 1.900 | 1.837 | =3.32 91.10 | 89.89 -1.33
21 | 4.270 4,184 -2.01 2.620 | 2.53% | -3.28 93.30 | 91.49 -1.94
22 | 4.560 | 4420 | =3.07 | 2.900 | 2.760 | -4.83 | o410 | 91.86 | -2.38
23 | 5.400 5.193 -3.83 3.690 | 3.483 | -5.61 95.90 | 92.58 -3.46
24 | 5,940 5.711 -3.86 4,210 3.981 -5.44 97.10 92.63 4, 54
25 | 6.430 6.145 -L.43 4.680 4.395 ~-6.09 97.20 92.48 -4 .86
26 | 7.020 6.616 -5,75 | 5.240 | 4.83 | -7.71 97.90 | 91.83 -6.20
27 | 7.460 7.098 -4.85 5,670 | 5.308 | -6.38 99.50 | 90.61 -8.93
28 | 6.660 6.247 -6.20 | 5.430 | 5.017 | -7.61 |[100.20 | 93.80 -6.39
29 | 5.990 5.663 -5.46 4,810 | 4.483 | -6.80 99.10 | 94.24 ~4.90
30 | 5.340 5.084 4,79 4,200 | 3.94% | -6.10 97.80 | 94.20 -3.68
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Weir No. 1. PERFORMANCE CF THE MATHEMATICAL MODELs SUBCRITICAL FLOW, CASE II.
TEST UPSTREAM DISCHARGE 01 is SIDE SPILL DISCHARGE Ow |Is. UPSTREAM DEPTH Yy mm
Mo | measured | computed | % error meosured | computed % error measured | computed | % error
31| 4.700 | 4.330 ~7.87 3,600 | 3.230 | -10.28 | 96.80 93.56 | =3.35
32 |- 3.880 | 3.714 -4,28 2.790 | 2.624 | - 5.95 | 94.50 92.52 | =2.10
33| 3.020 | 2.927 -3.08 1.920 | 1.827 | - 4.8 | 91.60 g0.42 | -1.29
34| .2.190 | 2.072 ~5.39 1.820 | 1.702 | - 6.48 | 91.70 90.73 | -1.06
35| 2.930 | 2.769 -5.49 2,440 | 2.279 | - 6.60 | 93.90 9R2.49 | -1.50
36 | 3.690 | 3.49% -5.31 3.080 | 2.8%% | -6.36 | 95.90 93.80 | -2.19
371 4.380 | 4.169 ~4.82 3.640 | 3.429 | - 5.80 | 97.20 .53 | =2.75
38| 5.540 | 5.251 -5.22 4.490 | L4.2001 | - 6.44 | 98,70 %.55 | =4.20
39| 6.490 | 6.125 -5.62 5,110 | 4.745 | - 7.14 | 99.40 93.49 | -5.95
40| 7.610 | 7.109 -6.58 5,950 | 5,449 | - 8.42 | 99.90 90.93 | -8.98
41| 3.460 | 3.416 -1.27 1.840 | 1.796 | - 2.39 | 83.70 | 87.32 | -1.56
42 | 4,330 | 4.207 ~-2.84 2.700 | 2.577 | - 4.56 | 91.50 89.03 | =2.70
43| 5.330 | 5.123 -3.88 3,670 | 3.463 | - 5.64 | 93.90 89.91 | =4.25
| 6.210 | 5.944 4,28 | 4,470 | 4.204 | - 5.95 | 95.40 89.53 | -6.15
45| 6.500 | 6.214 4,40 4,710 | 4424 | -6.07 | 95.60 | -8%.05 | -6.85
L6 7.500 | 7.087 -5.51 5.670 5.257 | = 7.28 95.70 86.10 | -10.03
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Weir No. 1. PERFCRMANCE CF THE MATHEMATICAL MODEL: SUBCRITICAL FLOW, CASE II.

YEST UPSTREAM DISCHARGE O, s SIDE SPILL DISCHARGE o, 73 UPSTREAM DEPTH vy, mm
Moo | mecsured | computed | % error meosured | computed s error measured | computed | % error
48 | 5.860 5.608 | -4.30 4,750 4,498 -5.31 | 97.20 91.55 -5.81
Lo | 5.200 4.939 | -5.02 4,320 4,059 -6.04 | 96.60 | 92.21 -4, %
50 | 4.560 4,391 | -3.71 3.850 3.681 4,39 | 95.90 92.35 -3.70
51| 3.770 3,662 | -2.86 3.240 3.132 -3.33 | 9%4.60 | 91.96 -2.79
52.1 3.060 2.980 | -2.61 2.620 2.540 -3.05 | 92.80 90,87 -2,08
53 | 2.600 2,520 | -3.08 2.230 2.150 -3.59 | 91.60 | 89.89 -1.87
551 7.580 7.098 -6.36 5.820 5.338 -8.28 98.80 88.62 ~10,30
56 | 6.560 6.272 | ~4.39 4,830 L.sk2 -5.96 | 97.20 90.81 ~6.57
57 | 5.770 5.531 | <4.14 4,140 3.901 =5.77 | 96.20 | 91,53 4,85
58 | 4.830 4,703 -2.63 3.170 3.043 ~4,01 94,50 90.94 =3.77
59 | 4.070 3.982 | -2.16 2.460 2.372 -3.58 | 92.50 | 89.97 -2, 74
60 | 3.330 3.225 | =3.15 1.800 1.695 -5.83 | 89.70 | 88.36 -1.49
Mean -3.99 -5.41 -4.05
Standard Deviation 1.63 1.90 2.42
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Weir No. 2.

PERFORMANCE OF THE MATHEMATICAL MODEL: SUBCRITICAi. FLOW, CASE II.

TEST UPSTREAM DISCHARGE 0‘ s SIDE SPILL DISCHARGE Ow '/I' UPSTREAM DEPTH y1 mm
Moo | measured | computed | % error meosured | computed % error measured | computed | % error
62 | 3.680 3.543 | =3.72 1.850 | 1.713 -7.41 }129.00 | 127.76 | -0.96
63 | 3.950 3.820 | -3.29 2.070 | 1.940 -6.,28 |129.90 | 128.63 | -0.93
64 | 4.950 4,768 | -3.68 3.050 | 2.868 -5,97 {133.60 | 131.72 | -1.41
65 | 6.020 5.767 ~l4.20 4,070 | 3.817 -6.22 136.90 134.11 ~2,04
66 | 6.790 | 6.499 | <429 | 4.800 |4.509 | -6.06 |138.90 | 135.48 | -z.45
67 | 7.310 6.974 | -4.60 5,320 | 4.984 -6.32 | 1so.s0 | 136.28 | -2.93
68 | 7.740 7.420 | -4.13 5.710 | 5.390 -5,60 |141.50 | 136.82 | -3.31
69 | 9.830 9.199 | -6.42 7.790 | 7.159 -8.10 |145.80 | 138.38 | -5.09
70 | 8.440 8.098 | -4.05 6.420 | 6,078 -5.33 | 143.20 | 137.65 | -3.83 -
Mean 4,26 -6.37 -2.56
Standard Deviation 0.90 0.87 1.39
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Weir No. 4. PERFORMANCE OF THE MATHEMATICAL MODEL: SUBCRITICAL FLOW, CASE II,

TEST UPSTREAM‘ DISCHARGE o‘ 1/s SIDE SPILL DISCHARGE Ow I/|. UPSTREAM DEPTH Yy mm
Now 1 measured computed % error meosured computed % error measured computed % error
80 3.090 3.105 0.49 1.490 1.505 1.01 92.40 90.15 2,44
81 Lobho | 4.401 -0.88 2.820 2.781 |-1.38 98.40 .73 | -3.73
82 5.240 5.213 -0.52 3.600 3.573 |=0.75 101,60 95.72 -5.79
83 5.860 5.876 0.27 4,150 4,166 | 0.39 103.60 97.20 | -6.18
84 | 6.220 6.154 -0.42 L.470 L Ly |-0.58 104.80 97.33 -7.13
85| 6.690 | 6.669 | ~0.31 4.930 4.909 |-0.43 106.40 97.43 | -8.43
86 7.270 7.170 | -1.38 5.490 5.390 |[-1.82 108.00 97.07 | -10.12
87 7.740 7.603 | -1.77 5.930 5.793 |-2.31 109.60 96.18 | ~12.24
88 8.100 7.920 | -2.22 6.910 6.730 [-2.60 113,60 97.85 | -13.86
89 5.300 5.299 -0.02 4,150 4,149 |-0.02 104,20 98.61 -5.36
90 | 4.290 | 4.283 | -0.16 3.160 3.153 |-0.22 100.40 96.56 | -3.82
91 3.520 | 3.469 | -1.45 2.390 2.339 |-2.13 97.20 9%4.05 | -3.24
92 2,620 | 2.623 0.11 1.500 1.503 0.20 92.80 90.55 | -2.42
93 5.880 | 5.853 | -0.46 4,720 4,693 |-0.57 95.90 99.29 3.53
o4 7.470 7.315 | -2.07 6.290 6.135 |-2.46 111,20 99.21 {-10.78
95 8.230 7.989 | -2.93 5.910 5.669 |-4.08 107.80 92.28 | -14.40
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Weir No. 4.

PERFORMANCE OF THE MATHEMATICAL HMODEL: SUBCRITICAi. FLOW, CASE II.

TEST UPSTREAM DISCHARGE 01 /s SIDE SPILL DISCHARGE Ow I/:' UPSTREAM DEPTH Y, ™m
New | measured computed | % error meosured | computed % error measured computed | % error
96 | 7.450 | 7.346 -1.40 5,140 5.036 -2.02 | 105.80 o4.72 | -10.47
97 | 6.350 | 6.361 0.17 4,070 4,081 0.27 | 102.60 95.39 1 =-7.03
98 | 5.240 | 5.212 -0.53 3.070 3.042 -0.91 98.80 o3| 4.5
99 | 4.370 | 4.35%4 -0.37 2.270 2.2 -0.70 95.60 o244 -3.31
100 | 3.550 | 3.586 1.00 | 1.480 | 1.516 | 2.3 | o190 89.75] -2.34
101 | 2.870 | 2.896 0.91 1.310 1.336 1.98 90.90 90.19| =-0.78
102 | 4.290 | 4.307 0.40 2.720 | 2.737 0.63 97.70 95.57| =~2.18
103 4,830 | 4.858 0.58 "3, 240 3.268 0.86 99.80 96.91 2,90
104 | 6.140 | 6.111 -0.47 4,450 L2y | -0.65 | 104.20 98.53| =5.44
105 | 7.200 | 7.064 -1.89 5.470 5.33% -2.49 | 107.60 98.58| -8.38
106 | 8.030 | 7.883 -1.83 6.280 6.133 -2,34 | 110.80 97.16 | -12.31
107 | 3.220 | 3.328 3.35 1.560 1.668 6.92 90. 50 90.01} =0.%
108 { 4.350 | &4.408 1.33 2.690 | 2.748 2,16 95.60 93.71{ -1.98
109 | 5.200 | 5.285 1.63 3.520 3.605 2,41 98.70 95.55) =3.19
110 6.160 | 6.198 0.62 4,370 L.508 0.87 101.70 96.15 -5.46
111 | 7.000 |} 7.010 0.14 5.170 5.180 0.19 | 104.00 95.82| =-7.87
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Weir No. 4. PERFORMANCE OF THE MATHEMATICAL MODEL: SUBCBITICAL FLCW, CASE II.

TEST UPSTREAM DISCHARGE 01 i) SIDE SPILL DISCHARGE Ow |/t. UPSTREAM DEPTH Yy mm
Ne measured computed % errer meosured computed % error measured computed % error
112 ?o 530 7.1"'85 -0. 60 5. 660 50 615 -0. 80 106.40 9L|'0 80 -10. 90
i
Mean -~0.32 -0,27 - 5,94
Standard Deviation 1.27 2,04 4,24
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PERFORMANCE OF THE MATHEMATICAL MODEL:; SUBCRITICAL FLOW, CASE 1I.,

Weir No. 5.
TEST UPSTREAM DISCHARGE O, t/s SIDE SPILL DISCHARGE O I/a‘ UPSTREAM DEPTH  y, mm
No- 1 measured computed | % error measured | computed % etror measured | computed | % error
113 | 4.250 | 4.257 0.16 2.590 2.597 0.27 90,00 | 86.50 | =3.89
114 | 5.200 | 5.153 | -0.90 3.510 3.463 | -1.34 91.30 | 86.70 | -5.04
115 5,960 5.785 ~2.94 4,170 3.995 | -4.20 91.50 85.97 | -6.04
116 | 7.090 | 6.751 | -4.78 | 5.190 4.851 | -6.53 90.90 | 82.98 | -8.71
117 | 7.540 | 7.020 | -6.90 5.630 5.110 | -9.24 90.70 | 80.59 |-11.15
119 | 3.740 | 3.810 1.87 2.150 2.220 3.26 90.10 | 87.67 | -2.70

-jizo | 4.580 { 4.601 0.46 2.940 2.961 0.71 91.k0 | 88.36 | -3.33
121 | 5.400 { 5.299 | -1.87 3.700 3.599 | =2.73 93.10 | 88.33 | -5.12
122 | 6.080 | 5.877 | -3.34 4,350 L.ihy | -4.67 93.20 | 87.82 | -5.77
123 6.690 | 6.378 | -4.66 4.890 4.578 | -6.38 93.60 86.79 | -7.28
124 | 7.290 | 6.908 | -5.24 5.430 5.048 | =~7.03 $2.90 | 84%.95 | -8.56
125 | 7.730 | 7.217 | -6.64 5.850 5.337 | -8.77 92.90 | 83.20 |-10.44
126 | 3.020 | 3.170 | .97 | 1.460 | 1.610 | 10.27 89.50 | 88.17 | -1.49
127 | 4.360 | 4.412 1.19 2.780 2.832 1.87 92.60 | 90.30 | =-2.48
128 5.340 5.311 -0. 54 3.720 3.691 -0.78 94,30 90.71 | -3.81
129 | 6.130 | 5.973 | -2.56 4.430 L,273 | -3.54 94,60 | 90.33 | ~4.51




Weir No. 5. DERFORMANCE OF THE MATHEMATICAL MODEL: SUBCRITICAL FLOW, CASE II.

TEST UPSTREAM DISCHARGE o, t/s SIDE SPILL DISCHARGE Q l/;. UPSTREAM osprm Yy mm
Ne. measured computed % error meosured computed % error measured co.ﬁpu'ed % erroc
130 | 6.810 6.600 -3.08 5,040 4.830 4,17 H4,60 89.42 -5.48
131 | 7.490 7.155 U 47 5.700 5.365 -5.88 94, 50 88.06 -6.81
Mean -2.18 -2.71 -5.70
Standard Deviation 3.15 _ L, 82 2.71
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PERFORMANCE OF THE MATHEMATICAL MODEL:

SUPERCRITICAL FLOW, CASE I:

Weir No. 3+ NO ALLOWANCE FOR CURVATURE.
TEST DOWNSTREAM DISCHARGE 0, 1A SIDE SPILL DISCHARGE Q, /s DOWNSTREAM DEPTH mm
Mo ) measured computed % ertor meosured computed %o etrror mecsured computed % arror
711 7.000 | 7.622 8.89 6.200 5.578 | -10.03 46.20 | 48.09 L, o9
72 6.450 | 7.025 8.91 5.240 L.665 -10,97 4,70 L6.77 L.63
73 5.880 6.337 7.77 4,150 3.693 | -11.01 42,70 | 45,23 5.93
74 5.120 | 5.471 6.86 2.910 2.559 | -12,06 41.60 | 43.26 3.99
75 | 5.630 | 6.061 7.66 | 3.70 | 3.309 | -11.52 | ‘42.60 | 44.59 | 4.67
76 | 6.090 | 6.682 9.72 4,770 4.178 | -12.41 43.60 | 45.99 5.48
132 | 7.450 | 7.925 6.38 6.370 | 5.895 | - 7.46 46,00 | 48.44 5.30
133 7.130 7.661 . 7.45 5.980 5.449 | - 8.88 46.00 | 47.85 L,o2
134 6.820 | 7.313 7.23 5.430 4,937 | - 9.08 45,20 | 47.07 L.14
135 | 6.560 | 6.978 6.37 | 4.860 L.h2 | -.8.60 .00 | 46.29 5.20
136 6.200 6.561 5.82 4,210 3.849 - 8.57 43,10 45,37 5.27
137 | 5.840 6.165 - 5.57 3.630 3.305 | - 8.95 42,50 | 44.45 L.59
141 7.780 | 8.069 3.71 6.230 5.941 | - 4.64 47,20 | 48.52 2.80
142 7.460 7.767 4,12 '5.810 5.503 | - 5.28 L6.70 | 47.85 2,46
143 7.020 7.338 4,53 5.140 4,82 | - 6.19 Ls.80 | 46.87 2.4
144 6.660 7.004 5.17 L.660 4.316 - 7.38 L4y, 90 | 46.09 2,65




90t

PERFORMANCE OF THE.MATHEMATICAL MODEL: SUPERCRITICAL FLOW, CASE I:

Weir No. 3. NO ALLOWANCE FOR CURVATURE.
TESt DOWNSTREA_M VDlSCHARGE 02 l,n SIDE SPILL DISCHARGE Ow l/: DOWNSTREA/A DEPTH y2 mm
Ne. measvred compvuted % error mecsured computed %o arror measured compvted % error
145 | 6.300 | 6.591 4,62 4,030 | 3.739 -7.22 | 43.90 | 45.12. 2.78
146 | 5.890 6.140 L,24 3.400 3.150 - 7.35 L2.40 Ly, 06 3.92
Mean 6.39 - 8.76 4,13
- Standard Deviation 1.80 2.27 1.12
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PERFORMANCE OF THE ‘MATHEMATICAL MODEL: SUPERCRITICAL FLOW, CASE 1IV:

Weir No. 3. NO ALLOWANCE FCR CURVATURE.
TesT DOWNSTREAM DISCHARGE O, /s SIDE SPILL DISCHARGE O /s DOWNSTREAM DEPTH  y, mm
Ne. measured computed % error meosvred computed %6 etror measvured computed %a ervor
77| 7.010 | 7.527 | 7.38 5.630 | 5.113 | -9.18 | 47.00 | 47.77 | 1.6%
78 7.950 8.119 2.13 L.640 L.471 - 3.64 48,10 48.23 0.27
79 8.840 8.826 ~0.16 3.690 3. 704 0.38 49,00 , 48,26 =1.51
138 7.490 7.7 L.o6 . .5.140 4.836 - 5.91 L6.60 47.79 2.55
139 8.280 8.385 1.27 4,240 4.135 - 2.48 147.70 48,06 0.75
140 9.280 9.076 -2.20 3.320 3.524 6.14 48,00 48.08 0.17
147 7.750 ?.908 2.04 4,750 | 4.592 - 3.33 47.40 47.63 0./+9_
148 8.680 8.586 -|-1.08 3.820 3.914 2.46 48.10 b7,92 ~-0.37
%9 | 9420 | 9.157 | -2.79 3.050 | 3.313 -8.62 | 4840 | 477 | -1.36
Mean 1.18 - 0.77 0.29
Standard Deviation 3.21 5.73 1.30
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PERFORMANCE OF THE MATHEMATICAL MODEL: SUPERCRITICAL FLCW, CASE I

Weir No. 3. WITH ALLOWANCE FOR CURVATURE.
resy | POWNSTREAM  DISCHARGE O, ths SIDE SPILL DISCHARGE Q_ 1/s | DOWNSTREAM DEPTH mm
Moo 1 mecsured | computed | % error mecsured | computed | Yo error measured | computed | % arror
71 | 7.000 | 7.366 5.23 6.200 5.83% | -~ 5.90 | 46.20 47.31 2.40
72 | 6.450" | 6.822 5,76 5,240 4.868 | - 7.10 | 44,70 46,14 3,22
73 | 5.880 | 6.165 4.85 4.150 3.865 | - 6.87 | 42.70 44,65 4,57
7 | 5.120 | 5.350 4,49 2.910 | 2.680 | - 7.90 | Bs1.60 | 42.97 3.29
75 | 5.630 | 5.931 | 5.3 | 3.7:0 3.439 | - 8,05 | 42.60 | u4.20 3.76
76 6.090 6. 508 6.86 L.770 4,352 - 8.76 | 43.60 45,50 4.36
132 | 7.450 | 7.661° |- 2.83 6.370 | 6.159 | - 3.31 | 46.00 | 47.63 3.54
133 | 7.130 | 7.432 |- 4.24 5.980 5.678 | - 5.05 | 46.00 47.12 2.43
h | 6.820 | 7.133 4,59 5.430 5.117 | - 5.76 | 45.20 46.59 3.08
135 6.550 6.796 3.60 4,860 4,624 - 4,86 | 44,00 45,71 3.89
136 6.200 6.401 3.24 4,210 4,009 - 4,77 | 43.10 L4, 80 3.94
37 | 5.840 | 6.049 3.58 3.630 3.421 | -~ 5.76 | 42.50 44,08 3.71
141 | 7.780 | 7.827 |- 0.60 6.230 6.183 | - 0.75 | 47.20 47.75 1.17
42 | 7.460 | 7.540 |- 1.07 5,810 5.730 | -1.38 | 46.70 47.12 0.90
43 | 7.020 | 7.096 |- 1.08 5.140 5.0684 | -1.48 | 45.80 46.19 0.85
Lllf 6.660 6.867 3.11 4.660 4.453 - 444 L4 .90 45,70 1.78
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PERFORMANCE OF THE MATHEMATICAL MODEL: SUPERCRITICAL FLOW s CASEI:

Weir No. 3. WITH ALLOWANCE FOR CURVATURE.
YEST DOWNSTREAM DISCHARGE 02 /s SIDE SPilL DISCHARGE Ow \/s DOWNSTREAM DEPTH y2 mm
Ne. measyred computed % error meosvured c&mpulod %o error measvured computed % error
45 | 6.300 | 6.458 2.51 | 4,030 | 3.872 - 3.92 | 43.90 Lk, 66 1.73
Mean 3.64 - 5.03 2.88
Standard Deviatinn 1.71 2.30 1.18
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PERFORMANCE COF THE MATHEMATICAL MODEL: SUPERCRITICAL FLOW, CASE IV:

+ Curvature not significant - no allowance made in computation.

Weir No. 3. WITH ALLOWANCE FOR CURVATURE.

TEST DOWNSTREAM DISCHARGE O2 /s SIDE SPItL DISCHARGE Ow 1/s DOWNSTREAM DEPTH y2 mm

Noo 1 measured computed | % error meosured computed % atror measyred computed | % error

77 | 7.010 | 7.347 4.8 | 5.630 | 5.293 | - 5.98 | 47.00 | #47.13 0.28
+| 78| 7.950 | 8.119 2,13 | 4.650 | b1 | -3.6% | 48,0 | 47.92 | - 0.37
+| 791 8.850 | 8.825 |-0.17 | 3.690 | 3.705 o.41 | 49.00 | 47.98 | - 2.08

138 | 7.490 | 7.671 2,80 | 5.0 | 4.959 | -3.52 | 46.60 | 47.3:1 1.52
+139 | 8.280 | 8.385 1.27 | 4.280 | 4.135 | =-2.48 | 47.70 | 47.75 0.10
+[1s0 | 9.280 | 9.075 |-2.21 | 3.320 | 3.525 6.17 | u48.00 | 48.08 0.17

w7 | 7.750 | 7.908" | 2.04 | 4750 | 4592 | -3.33 | w780 | 47.30 | - 022
+jw8 | 8.680 | 8.585 |[-1.09 | 3.820 | 3.915 2.49 | 48.10 | 47.62 | - 1.00
+[149 9.420 9.156 |- 2.80 3.050 3.314 8.66 | 48.40 L7 | -1.92

\
Mean : 0.71 - 0,14 - 0.39
Standard Deviation 2.47 4,97 1.13




(a)

(v)

(c)

" APPENDIX IX

Effect of Changlng the Position of the
Starting Station.

Effect of Fixing tho Valus of the Surface
Slope at the Upstream End of the VWeir,

Effect of Using the Manning Equation for
anputing ths Friction Gradient.



(a)

Effect of Changing the Position of the
Starting Station.
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WEIR KO, &, PERFORMANCE OF THE MATHEMATICAL MODEL s CHANGE IR STARTING STATIGN POSITICH.

Computed Values: Computed Values :
LGSt Mec:]sured Measured Starting 505mm d/s of weir Starting 76.2mm d/s of weir
o. Y
' 1 01 Yoerror Y4 “Y%error 0, Yeerror Y1 % error
Vs mm Vs mm /s mm
101 | 2.870 | 90.90 | 2.896 | 0.91] 90.19 | ~0.78 | 2.9%%2 | 2.50 | 90.23| ~0.74
103 '*. 830 99. 80 ‘G. 858 0058 960 91 "2090 ‘h 815 -0031 96023 .30 53
104 6.1’4_0 104.20 | 6.111 0,47 | 98.53 | -5.44 6.008 | =2.15 97.52| <=6.41
105 | 7.200 |107.60 | 7.0684% | -1.89 | 98.58 | -8.38 | 6.906 | -4,03 97.37| =9.51
106 | 8.030 |110.80 | 7.883 | -1.83 | 97.16 {=12.31 | 7.593 | =5.44 95.14| -13.23
Mean -0.38 =5.33 ~1.57 ~6.03
1.23 4.35 2.92 4,68

Standard Deviat;on




(b) Effect of Fixing the Valus of the Surface

Slope at the Upstream End of the Welr,

, T
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PERFORMANCE OF THE MATHEMATICAL MODEL:

EFFECT OF FIXING THE SURFACE

Weir No. 3. SLOPE AT THE UPSTREAM END OF THE WEIR.

TEST DOWNSTREAM DISCHARGE 02 tls SIDE SPILL DISCHARGE Qw \/s DOWNSTREAM DEPTH mm
Ne. measvred computed % error meosured computed % etror mo'owrod computed % error
71 7.000 | 7.366 5.23 6.200 | 5.834 - 5,90 46.20 47,31 2.40
72 6.450 | 6.822 5.76 5.240 | 4.868 - 7.10| L44.70 46,14 3,22
73 5.880 | 6.165 4.85 4,150 | 3.865 - 6.871 42.70 Lk, 65 4,57
74| 5.120 | 5.350 b.49 2.910 | 2.680 - 7.90| 41.60 42,97 3.29
751 5.630 | 5.931 5.34 3,740 | 3.439 - 8.05| 42.60 Ly, 20 3.76
76 6.090 6.508 '6.86 4,770 L.352 - 8,761 43.60 45.50 4,36
77 | 7.000 | 7.347 4.81 5.630 | 5.293 - 5.98| 47.00 | 47,13 0.28
78 | 7.950 | 8.119 | 2.13 L,evo | 4,471 - 3.64| 48.10 47.92 |- 0.37
79 | 8.840 | 8.825 |- 0.17 3.690 | 3.705 0.41] 49,00 47.98 |- 2,08
Mean L.37 - 5.98 2.16
Standard Deviation 2.12 2.83 2.33

With initial slope = -0,12,
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PERFORMANCE OF THE MATHEMATICAL MODEL: EFFECT CF FIXING THE SURFACE
Weir No. 3. SLOPE AT THE UPSTREAM END OF THE WELR.

Tesy DOWNSTREAM DISCHARGE O, th SIDE SPILL DISCHARGE o 1/ DOWNSTREAM DEPTH v, mm

Ne. measvyred compvuted °/° error maosvced computed °/o error measured computed °/o srror
71| 7.000 | 7.409 5.84 6.200 | 5.791 - 6.60 | 46.20 | 47.37 2.53
72 | 6.450 | 6.829 5,88 5,240 | 4,861 -7.23 | .70 | u46.08 3,09

73] 5.8% | 6.179 5.09 4,150 | 3.851
™ 5.120 5,344 4,38 ‘2.910 2.686
75 | 5.630 | 5.932 5.36 3.740 | 3.438

7.20 42,70 Ly, 67 4,61
7.70 h1.60 L2.97 3.29
8.07 42,60 4,20 3.76

76 | 6.090 | 6.512 6.93 4.770 | 4.348 - 8.85 | 43.60 | 45.51 4,38
77 | 7.010 | 7.289 3,98 5,680 | 5.351 - 4,96 | 47,00 | 47.13 " 0.28
781 7.950 | 8.119 .| 2.13 4,640 | 4.471 - 3,64 | 48.10 | 47.92 |- 0.37

79 8.840 8.825 - 0.17 3.690 3.705. | o4 49,00 47,98 - 2.08

. With measured initial slopes.

Mean 4038 - 5‘ 93 2017
Standard Deviation 2.19 : 2.88 ) 2.33



(c) Effect of Using the Manning Equation for
Computing the Friction Gradient.
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Weir No. 1. PERFORMANCE OF THE MATHEMATICAL MODEL, s £ COMPUTED FROM MANNING.

YEST UPSTREAM DISCHARGE 0‘ th SIDE spitL DISCHARGE ow l/sv UPSTREAM DEPTH " vy
No- | measured | computed | % errer meosured | computed % error meosured | computed | % error
15 6.590 6.323 - 4,05 | 4.310 L, o43 - 6.19 95.40 91.60 - 3,98
16 5.940 5.808 | - 2,22 | 3.740 3.608 - 3.53 9,90 | 91.88 | - 3.18
17 5,340 | 5.260 | - 1,50 | 3.180 3.100 - 2.52 93.80 | 91.65 | - 2.29
18 L,630 | 4.607 | - 0.50 | 2.530 2.507 - 0.91 92.40 90.96 | - 1.56
19| 4,190 | 4.175 | - 0.36 | 2.130 2,115 - 0.70 | 91.10 | 90.24 | - 0.94
20| 3.530 | 3.468 | - 1.76 | 1.900 1.838 -~ 3.26 91.10 | 89.99 | - 1.22
21| 4,270 | 4,186 | - 1.97 | 2.620 2.536 - 3.21 93.30 | 91.65 | - 1.77
22 4,560 | 4,423 | - 3.00 | 2.900 2.763 - 4,72 o,10 | 92.05 | - 2.18
23 5400 | 5.199 | - 3.72 | 3.690 | 3.489 - 545 | 95.90 | 92.88 [ - 3.15
24 5.940 5.720 - 3.70 | 4.210 3.990 - 5,23 97.10 93.10 - 4,12
25 6.430 ) 6.157 | - 4.25 | 4.680 4 407 - 5.83 97.20 | 93.00 | - 4.32
26 7.020 | 6.631 | - 5.54 | 5.240 L.851 - 7.42 97.90 | 92.55 | - 5.46
27 7,460 | 7.118 | - 4.58 | 5.670 5.328 -6.03{ 99.50 | 91.68 | - 7.86
28 6.660 6.255 | - 6.03 | 5.430 5.025 - 7.46 | 100,20 | 94.29 | - 5.90
29 5.990 5.669 - 5.36 | 4.810 L 489 - 6.67 99.10 ok, 58 - 4,56
30| s.30| 5.087 | - 4.7 f4200 | 3947 | -6.02| 97.80 | ou.bk | - 3.4k




Weir No. 1. PERFORMANCE CF THE MATHEMATICAL MODEL,

Se CCMPUTED FRCM MANNING.

TEST UPSTREAM DISCHARGE O1 1ls SIDE SPILL DISCHARGE QW |/s.\ UPSTREAM DEPTH Y, mm
Now | measured | computed | % error meosured | computed % error measured | computed | % error
31 4,700 | 4.331 | - 7.85 | 3.600 3.231 | -10.25 | 96.80 | 93.72 |-3.18
32 3.880 3.714 - 4,28 2,790 2.624 - 5.95 9%.50 92.62 - 1.99
T 33 3.020 | 2.925 | - 3.15 | 1.920 1.825 | - 4.95 | 91.60 | 90.47 |- 1.23
34 2.190 | 2,070 | -6.71 | 1.820 | 1.700 | - 6.59 91.70 | 90.74 |- 1.05
35 | 2.930 -] 2.768 | - 5.53 | 2.440 2.278 | - 6.64 | 93.90 | 92,52 [~ 1.47
36 | 3.600 | 3.493- | - 5.3% | 3.080 2,883 | - 6.40 | 95.90 | 93.88 |-2.11
37 4,380 | 4.169 - 4,82 3.640 3.429 - 5.80 97.20 .66 |- 2.61
& 38 5,540 5.25 | - 5.16 | 4.490 4,204 - 6.37 98.70 94.81 - 3.94
hd 39 | 6.490 | 6.13% |~ 5.49 | 5110 | 4.7 | - 6.97 | 99.40 | 93.97 |- 5.46
40| 7.610 7.127 | - 6.35 | 5.950 5.467 | - 8.12 99.90 | 91.96 |- 7.95
Mean - 4.15 = 5.51 - 3.4
Standard Deviation 1.91 2.14 1.97




APPENDIX X

Performance of the Mathsaatical Model
using the Data of Engels and Gentilini.
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PERFORMANCE OF THE MATHEMATICAL MODEL, DATA BY ENGELS (SUBCRITICAL FLOW, CASE 11)

Weir No.
TEST UPSTREAM DISCHARGE O1 s SIDE SPiLL DISCHARGE QW l/s‘ pPSIREAM OEPTH Yy mm
N | measured | computed | % error meosured | computed % error measured | computed | % error
E4 | 14,700 | 14.198 - 3.41 3. 500 2.998 |- 14,34 |} 110.00 110.59 0. 5%
E 51} 14.700 | 13.908 - 5.39 4,400 3.608 |- 18.00 | 101.00 100.35 |-0.64
E 7 {125.500 [146.980 17.12 |23.400 44,880 91.79 | 180.00 177.33 | -1.48
E 9 |180.000 [180.548 0.30 }110.000 10.548 5.48 | 283.00 299.84 5.95
E10 }180.000 [1.82.375 1.32 | 14,000 16.375 16.96 | 285,00 389.36 1.53
E12 {153.500 [155.936 1.59 |31.300 33.736 7.78 | 356.00 355.64 | -0.10
E13 |153.500 152.317 | - 0.77 |50.600 | 49.417 (- 2.34% |297.00 | 298.3% | O.45
4 |153.500 [152.198 | - 0.85 |56.300 | 54.998 |- 2.31 |278.00 | 273.44 | 0.16
E1l5 }153.500 [156.003 1.63 | 58.400 60,903 - 4,29 | 271.00 270.40 }§ -0.22
E16 |153.500 [156.995 2.28 |60.100 | 63.595 | 5.82 |276.00 | 266.10 | -3.59
E17 |153.500 [156.114 1.70 | 60.500 63.114 L,32 | 266.00 264,69 | ~0.49
E18 |153.500 {150.440 - 1.99 | 62.600 59.540 |~ 4.89 | 262.00 263.67 0. 64
E19 |103.700 |105.243 1.49 8.200 9.743 18.82 | 300.00 299.62 | -0.13
E20 |103.700 [108.308 L4.L4y |10.700 15.308 43.07 | 290.00 291.40 0.48
E21 |103.700 j108.101 L,24 14,800 19.201 29.74+ | 278.00 279.60 0. 58
E22 |103.700 [11.297 7.33 | 17.400 | 24.997 43,66 | 271.00 | 270.93 -0.03
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Weir No. PERFORMANCE CF THE HATHEMATICAL MODEL, DATA BY ENGELS (SUBCRITICAL FLOW, CASE II)

TEST UPSTREAM DISCHARGE O /s SIDE SPILL DISCHARGE Q_ A UPSTREAM DEPTH  y, mm
Ne. measured computed % error meocsured computed % error measured computed ° error
E23 | 103.700} 111.541 7.56 18.900 | 26.741 L1.49 266.00 |266.20 0.08
24 | 103.700| 114.074 10.00 19.700 | 30.074 52,66 262.00 |263.86 .71
25 | 103.700] 115,790 |. 11.66 20,000 | 32.090 60.45 262.00 262.20 0.08
Mean 3.17 20.23 0.24
Standard Deviation 5.53 28.68

1. 74
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Welr No. PERFORMANCE OF THE MATHEMATICAL MODEL, DATA BY GENTILINI (SUBCRITICAL FLOW)
TEST UPSTREAM DISCHARGE O 1)s SIDE SPILL DISCHARGE O I/;‘ UPSTREAM ozrm- Y, mm
Ne. measured computed % ecrror measured computed % error measured computed % error
G1l 21.650 21.071 - 2.67 21.650 21.071 - 2,67 298.40 296.39 - 0.67
G2 18.850 18.579 - 1,44 14.280 14.009 - 1.90 287.10 285.99 - 0.39
G3 16.050 15.490 - 3.49 13.050 12.490 - 4,29 285.30 283.95 - 0.47
G4 21.650 21.588 - 0,29 7.680 7.618 - 1.09 274.20 274.18 - 0.01
G 51 17.720 | 17.515 -1.16 3.820 3.615 - 5.37 | 265.80 265.61 - 0.07
G 6 ]2.450 12.007 - 3.55 10.850 10.407 - 4,08 118.50 114.72 - 3.19

16 7 18.250 18.278 - 0.15 4.950 4,978 0.57 158.90 157.62 - 0.81
G 8 14.65_0 14.841 1.30 7.000 7.191 2.73 168;30 166.13 - 1.29

Mean - 1.40 - 2.01 - 0.86

Standard Deviation 1.76 2.70 1.03
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PERFORMANCE OF THE MATHEMATICAL MODEL, DATA BY GENTIIINI'(SUPERCRITICAL FLO4,

Weir No. UPSTREAM DEPTHS OBTAINED FROM FIG. 6.56)

TSt DOWNS!REAM. DISCHARGE Q, /s SIDE SPILL DI!SCHARGE Q. s DOWNSTREAM DEPTH Yy ™m

Ne. measured computed % ertror meosured computed %o ercor measured computed % ecror

G 9 | 18.670 19.297 3.36 | 7.750 7.123 - 8.09 66.10 64.45 - 2.50
Glo { 17.650 17.956 1.73 6.050 5. 744 - 5,06 65.50 68.41 L Ll
Gl1 | 20.650 21.106 2,21 6.200 5.744 - 7.35 73.00 70.01 - 4,10
G12 18.150 18.624 2.61 4.800 L.326 - 9.88 69.00 66.45 - 3,70

Mean 2.48 - 7.60 - 1.1
Standard Deviation 0.69 2,00 3.99
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PERFORMANCE OF THE MATHEMATICAL MODEL, DATA BY GENTILINI. |

Weir No. (SUPERCRITICAL FLOW, MEASURED UPSTREAM DEPTHS)

TEST DOWNSTREAM DISCHARGE o, th SIDE SPILL OISCHARGE Qw /s DOWNSTREAM DEPTH Y, mm

Ne. meosured computed % ercor maeocsured computed % error measyred computed %o wrvor
G9 18.6?0‘ 19.456 L.21 7.750 6.964 -10.14 66.10 64,63 - 2,22
G10 | 17.650 | 18.114 2.63 6.050 5.586 | - 7.67 | 65.50 63.32 | - 3.33
f;}ll 20.650 21.130 2.32 "6.200 5.720 - 7. 74 73.00 . 69.76 - 444
Gl2 | 18.150 | 18.632 | 2.66 | 4.800 4,318 | -10.0% | 69.00 €6.41 | - 3.75

Mean 2-96 - 8.90 - 3.&"

Standard Deviation 0.85 1.38 0.93




APPENIIX XI

Perfornance of De Marchi s Method and Chow's
Kumerical Integration Method.
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PERFORMANCE OF DE MARCHI 's METHOD: SUBCRITICAL FLOW, CASE II.

Weir No. 1.

TEST UPSTREAM DISCHARGE O‘ \/s SIDE SPILL DISCHARGE Ow l/s. UPSTREAM DEPTH Yy m™m

No- | measured | computed | % error meosured | computed % error measured | computed | % error
15| 6.500 |6.270 | -4.86 | u.30 | 3.990 | - 7.42 | 9540 | 90.18 | - 5.47
16| 5.980 | 5.764 | - 2.96 3.740 | 3.56% | -4.70 | 94.90 90.85 | - 4.27
17 | 5.380 | 5.217 - 2.30 3.180 | 3.057 | -3.87 | 93.80 90.93 | - 3.06
18 | 4.630 | 4.563 - 1.45 2.530 | 2.463 | - 2.65 | 92.40 90.48 | - 2.08
19 | #.190 |4.128 - 1.48 2.130 | 2,068 | -2.91 | 91.10 89.86 | - 1.36
20| 3.530 |3.40 -2.52 1.900 | 1.811 | -4.68 | 91.10 89.78 | - 1.45
21 | 4.270 | 4.169 | - 2.37 2,620 | 2.519 | -3.85 | 93.30 91.35 | - 2.09
22 | 4.560 L.L09 - 3.31 2.900 2.749 - 5.21 94.10 91.70 - 2.55
23 | 5.400 | 5.189 - 3.91 3.690 | 3.479 | - 5.72 | 95.90 92.25 | - 3.81
24 | 5.940 | 5.709 - 3.89 4,210 | 3.979 | - 5.49 | 97.10 92.18 | - 5.07
25 6430 |62 | -u48 | w680 | #.32 | -6.a5 | 97.20 | 9177 | - 5.59
26 | 7.020 | 6.607 - 5.88 5,240 | 4.827 | -7.88 | 97.90 90.85 | = 7.20
27 | 7.460 | 7.079 - 5.11 5.670 | 5.289 | -~ 6.72 | 99.50 89.26 | -10.29
28| 6.660 |6.272° | -5.83 | 5430 | s.o42 | - 7.15 {100.20 93.02 | - 7.17
29 | 5.990 | 5.692 - 4,97 4,810 | 4.512 | - 6.20 | 99.10 93.75 | - 5.40
30| 5.3%0 | 5.111 - 4,29 k200 | 3.971 | - 5.45 § 97.80 93.93 | -~ 3.96
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PERFORMANCE OF DE MARCHI 's METHOD: SUBCKITICAL FLCW, CASE II.

Weir No. 1.

- UPSTREAM DISCHARGE 01 /s SIDE SPILL DISCHARGE Ow I/s. UPSTREAM DEPTH Y, tmm

M | measured | computed | % error measured | computed | % error measured | computed | % error
31 | 4.700 4,350 - 2451 3.600 | 3.250 | -9.72 | 96.80 93.46 | - 3.45
32 | 3.880 3.725 -3.99| 2.790 | 2.635 | - 5.56 | 94.50 92.48 | - 2.14
33 | 3.020 2.904 -3.8 | 1.920 | 1.80% | - 6,04 | 91.60 90.48 | - 1.22
34 | 2.190 2.090 | = 4,57 1.820 | 1.720 | - 5.49 | 91.70 90.76 | = 1.03
35| 2.930 2.786 -4.91 2.440 2.296 | - 5.90 93.90 92.55 - 1.44
36| 3.690 3.508 -4,93| 3.080 | 2.898 | - 5.91 | 95.90 93.89 | - 2.10
37 | 4.380 4,205 -4,00{ 3.640 | 3.465 | -4.81 | 97.20 ob.7 | -2.81
38| 5.540 5.284 - 4,621 4.490 | 4.23 | - 5,70 | 98.70 4.23 | - 4.53
39 | 6.490 6.143 -535| 5.110 | 4.763 | - 6.79 | 99.40 92.79 | - 6.65
4o | 7.610 7.097 - 6.7 5.950 | 5.437 | -8.62 | 99.90 89.53 | ~10.38
41 | 3.460 4,304 24.39 ] 1.840 | 2.68% | 45.87 | 83.70 91.68 3.36
42 | 4.330 5.145 18.82| 2.700 | 3.515 30.19 | 91.50 92.47 1.06
43| 5.330 6.074 13.96| 3.670 | 4.414 20.27 | 93.90 92.10 | ~1.92
Wy 1 6.210 6.857 10.42 | - 4.470 | 5.117 14.47 | 95.40 90.32 | = 5.32
45| 6,500 7.106 9.32] %.700] 5.216 | 12.87 | 95.60 | 89.12 | - 6.78
46 | 7.500 N/c §/C 5.670 N/c N/c 95.70 N/C N/C
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Weir No. 1. PERFORMANCE OF DE MARCHI's METHOD: SUBCRITICAL FLOW, CASE II.

TEST UPSTREAM DISCHARGE O /s SIDE SPILL DISCHARGE Q_ /s ' UPSTREAM DEPTH  y, mm

meosured computed % ertor measured computed %o error meosured computed % error

L8 | 5.860 | 6.618 12.94% | 4.750 5.508 | 15.96 97.20 92.65 | - 4.68
49 | 5.200 | 5.995 15.29 | 4.320 5.115 | 18.40 96.60 %37 | - 231
50 | 4.560 | 5.469 19.93 | 3.850 4,759 | 23.61 95.90 95.21 | - 0.72
51| 3.770 | 4.749 25.97 | 3.240 4,219 | 30.23 9%.60 95.65 1.11
52 3.060 | 4.031 31.73 | 2.620 3.591 | 37.06 92.80 | 95.37 2.77
53 2.600 | 3.556 36.77 | 2.230 3.186 | 42.87 91.60 9%4.82 3.52
551 7.580 | 7.500 | - 1.06 | 5.820 5.740 |- 1.37 98.80 86.45 | -12.50
56| 6.560 | 6.732 2.62 | 4.830 5.002 3.56 97.20 90.65 | - 6.74
57 5,770 6.016 4,26 | 4.140 4,386 5.94 96.20 92.24 | - 4,12

581 4.830 | 5.177 7.18 | 3.170 3.517 | 10.95 4. 50 92.40 | - 2.22
59 | 4.070 | 4.439 9.07 | 2.460 2.829 | 15.00 92.50 91.91 | - 0.64
60 | 3.330 | 3652 9.67 | 1.800 2.122 | 17.89 89.70 | 90.71 1.13
Mean 3.29 - 49 . - 3.29

Standard Deviation 11.42 15.32 3.47
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Weir No. 2, PERFORMARCE OF DE MARCHI *s METHOD s SUBCRITICAL FLOW, CASE II.

YEST UPSTREAM DISCHARGE 0‘ lls SIDE SpPiILL DISCHARGE 6w t/s UPSTREAM DEPTH Y, m™m

Ne- measured computed % ereor meocsvred tomputed % ettor measured computad % ercor
62| 3.680 | 4.007 8.89 | 1.850 | 2.177 | 17.68 | 129.00 | 130.78| 1.38
63 3.950 | 4.295 8.73 2.070 2.415 16.67 129.90 131.59 1.30
(< 4,950 5.331 7.70 3.050 3.431 12.49 133.60 13%.32 0. 54
65 6.0 6.374 5.83 4.070 4,424 8.70 | 136.90 136.40 | <=0.37
67 7.310 7.619 4,23 5.320 5 629 . 5,81 140.40 138.12 «1,62
68| 7.740 | 8.07% 4.32 | s5.710 6.044 5.85 | 141.50 138.45 | =2.15
69 9.830 9.875 0.46 7.790 7.835 0.58 145,80 139.08 | 4,61
70 8.440 8.766 3.86 6.420 6.746 5.03 143.20 138.96| =2.96

..‘\

Mean 5.45 " 8,88 -1,06
Standard Deviatioa 5.66 2.01

2,70
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Weir No. 4. PERFORMANCE OF DE MARCHI *s METHOD SUK!BITICAI; FLOW, CASE II.

SIDE SPILL  DISCHARGE

rest UPSTREAM DISCHARGE O /s e, s UPSTREAM DEPTH  y, mwm

Moo | measured | computed | % error meosured | computed s error measurad | computed | % error
80| 3.090 3.422 | 10.7% 1.490 1.822 | 22.28 92.40 92.46 0.06
81| &4.4%0. L4.800 8.11 2.820 3.180 | 12.77 98.40 96.2% | = 2.20
82| s.240 5.627 7.39 3.600 3.937 | 10.75 | 101.60 97.50 | = 4,04
83| 5.860 6.307 7.63 4,150 4.597 | 10.77 | 103.60 97.49 |- 5.90
8% | 6.220 6.637 6.70 4.470 4.887 9.33 | 104.80 97.10 | = 7.35
85| 6.60 | 7.105] 6.20 | %.930 | s.345 | 8.42 | 105.40 | 95.63 |- 9.18
85| 7.270 7.601 4,55 5.490 5.821 6.03 | 108.00 95.24 | -11.81
87| 7.740 8.019 3.60 5,930 6.209 4,70 | 109.60 | 92.85 | ~15.28
83| 8.100 8.362 3.23 | 6.910 7.172 3.79 | 113.60 92.84 | -18.27
89| 5.300 5.760 8.68 4.150 4,610 | 11.08 | 104.20 99.42 | - 4.59
so| #.290 | 4.7m0| 9.7 | 3.160 | 3.580 | 13.29 | 100450 | 98.17 |- 2.22
91{ 3.520 | 3.862 9.72 | 2.3%0 2.732 | 14.31 97.20 66.12 | - 1.11
2| 2.60 2.973 | 13.47 1.500 1.853 | 23.53 92.80 93.01 0.23
93| 5.880 | 6.326 7.59 4,720 5.166 9.45 $5.90 99.52 3.77
o4 | 7.470 7.785 | 4.22 | 6.290 | 6.605| s.00 |111.20 | $7.0¢ | 12.73
951 8.230 §/c N/c 5.910 ¥/c ¥/c 107.80 N/c ¥/c
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Weir No. 4, PERFORMANCE OF DE MARCHI's METEOD s SUBCRITICAL FLOW, CASE II.

yEST UPSTREAM DISCHARGE O, /s SIDE SPILL DISCHARGE a_ /s UPSTREAM DEPTH v, m™m
Moo 1 measured | computed | % error measured | computed % etror measured | computed | % ercor
951 7.450 7.733 3.80 5,140 | 5,423 5.51 | 105.80 92.37 | =12.69
97| 6.350 6.755 6.38 k070 | 4.475 | 9.95 | 102.60 95.15 | = 7.26
98| 5.240 5.591 6.70 3.070 | 3.421 .| 11.43 98.80 | 95.32 | = 3.5
99| 4.370 4,706 7.69 2,270 | 2.606 1%.80 95.60 | 9%4.03 | - 1.64
100| 3.550 3.899 9.83 1.480 | 1.829 23.58 91.90 91.76 | - 0.15
01| 2.870 | 2.8 | ~1.00 | 1.310 | 1,281 |=-2.21 | 90.90 | 90.06 | = 0.92
12| 4.290 4.282 | - 0.19 2,720 | 2.712 | - 0.29 97.70 95.25 | = 2.51
103| 4.830 4,839 0.19 3.240 | 3.249 0.23 99.80 95.44 | - 3.37
104| 6.140 6.098 | = 0.68 | 4.450 | 4.4C8 | - 0.5% | 10%.20 97.56 | = 6.37
105| 7.200 | 7.063 | = 1.90 5.470 | 5.333 | - 2.50 | 107.60 96.81 | =10.03
106| 8.030 7.881 | -« 1.85 6.280 | 6.131 | = 2.37 | 110.80 94.08 | «15.09
107| 3.220 | 4,049 25.75 1,560 | 2.389. | 53.14 90, 50 94.18 4,07
103| 4.350 5.213 19.84 2,690 | 3.553 32.08 95.60 66.81 1.27
109| S5.200 ‘| 6.124 17.77 3.520 | 4.hih 26.25 98.70 | 97.60 1.11
110| 6.160 7,045 - | 14.37 4.370 | 5.255 | 20.25 | 101.70 96.62 | = 5.00
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Weir No. 4, PERFORMANCE OF DE MARCHI *s METHOD : SUBCKITICAL FLOW, CASE II.

1EST UPSTREAM DISCHARGE O‘ '|Ia SIDE SPitL DISCHARGE Ow |/s. UPSTREAM DEPTH y‘ mm

Ne- measured compvuled % esror meosured computed % etror measured computed b error
m)| 7.000 | 7.837 | 11.96 | s.a70 | 6.007 | 16,19 | 10%.00 | 93.98 | - 9.63
112 | 7.530 N/c N/c 5.660 K/C N/c | 106.50 N/c N/c
Mean 7.43 11.96 - 4,42
Standaxd Deviation . 6.38 11.73 6.456
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Weir No. 5. PERFORMANCE COF DE MARCHI's METHOD s SUBCRITICAL FLOW, CASE II.

] vest

UPSTREAM DISCHARGE

o, /s

SIDE SPILL OISCHARGE

Q" /s

UPSTREAM DEPTH Yy

mnm

Neo.

meosured

computed

°/° ercor

meosured

computed

o/o error

measured

computed

°/o error

113
114
115
116
117
119
120
121
122
123
124
125
126
127
128
129

4,250
5.200

5.960
7.090
7.540
3.740
4,580
5,400
6.080
6.690
7.290
7.730
3.020
4,360
5.340
6.130

5.148
6.024
6.603
N/c
K/c
4,229
5.026
- 5.713
6.269
6.737
7.21%4
N/c
3.071
4,306
5.193
5.834

21.13
15. 85

10.79

N/c
X/c
13.07
9. 74
5.80

3.11

0,70
- 1,04
X/c

1.69
-1.24
- 2.75
- 4,83

2.590
3.510
L.170
5.190
5.630
2.150

20%0

3.700
4,250
4.890
5.430
5.850
1.460
2.780
3.720
4.430

3.488
b.334
4,813
R/c
K/c
2.639

30386 )

4,013
4.539
L.937
5354
N/c
1.511
2,726
3.573

Lz

F+.67
23.48
15.42
N/c
N/c
22.7%
15.17
8.45
4.3%
0.56
- 1.40
N/c
3.49
- 1.9%
- 3.95
- 6.68

$0.00
91.30
91.50
$0.90
90.70
90.10
91.40
93.10
93.20
93.60
92.90
92.90
83.50
92.60
.30
94.60

89.81
83.86
87.19
N/c
n/c
89.68
89.89
89.31
88.27
86.68
83.90
x/c
. 87.76
89.78
89.89
8%9.15

- 0,21
- 2.67
-4,7n
R/C
8/c
- 0.47
- 1.65
- 4,07
- 5.29
- 7.39
- 9.69
¥/c
- 1.9%
- 3.05
- 4,68
- 5.76
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Weir No. 5.

PERFOEMANCE OF DE MARCHI *s METHOD s SUBCEITICAL FLOW, CASE II.

TEST UPSTREAM DISCHARGE 01. I/s SIDE SPILL DISCHARGE Ow I/s. UPSTREAM DEPTH Y, mm
Ne. measured computed % ercor meosured computed %o esvor meosurad computed °/L; error
130] 6.810 | 6.435 | = 5.51 | 5.080 | 4.665 | - 744 | H.60 | 87.76 | - 7.23
. 131| 7.4%90 6.95% - 7.C% 5.700 5.169 - 9.32 .50 85.63 = 9.33
v
Mean 3.96 6oj+ - l&.j&

Standard Deviation -

8.47

13.12

2.97
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PERFORMANCE OF DE MARCHI ‘s METHOD: SUPERCRITICAL FLOW, CASE I.

Weir No. 3.
YEST DOWNSTREAM DISCHARGE 02 l/ﬂ SIDE SPILL DISCHARGE Ow t/s DOWNSTREAM DEPTH 72 mm
No. | o sured computed % error meosured computed %o error meosured computed % error
71 | 7.000 7.691 9.87 6.200 5.509 | =-11.15 | 46.20 46,20 | 0.00
2| 6.450 | 7.124 10.45 5.240 4,566 | =-12.86 | W4.70 45,11 | 0.92
73 | 5.880 6.502 10.58 4,150 3.528 -14,99 42.70 L4,17 3.4
74 | 5.120 5.613 9.63 2.910 2.417 | -16.9% | 41.60 42,08 | 1.15
75 | 5.630 6.215 10.39 3,740 3.155 | -15.64 | 42.60 43,47 | 2.04
%6 | 6.090 | 6.790 | 11.89 | 4.770 | 4.070 | -14.68 | 43.60 | w446 | 1.97
132 | 7.850 | 7.938 6.55 | 6.370 | 5.882 | - 7.66 | u6.00 | 46.66 | 1.43
133 | 72130 | 7.693 | 7.90 | 5.980 | 5.417 | - 9.4 | 46.00 | 46.20 [ 0.43
134 | 6.820 7.360 7.92 5.430 4.890 | - 9.9% | 45.20 4s.57 | 0.82
135 | 6.560 7.083 8.05 4,860 | 4.332 | -10.86 | 44.00 45.3% | 3.05
136 | 6.200 6.665 7.52 4,210 3.744 | -11.,07 | 43.10 Lh,36 | 2.92
137 | 5.840 6.261 . 7.21 3.630 3.209 | -11.60 | 42.50 L3.43 | 2.19
141 | 7.780 8.052 3.50 6.230 5.958 | =~ 4.37 | 47.20 46.87 |-0.70
142 | 7.460 7.763 L,06 ‘5,810 5.507 | - 5.22 | 46.70 46.33 [-0.79
143 | 7.020 7.395 5.34 5.140 4,765 | - 7.30 | 45.80 45.84 | o0.09
144 | 6.660 7.053 5.90 4,660 4,267 | - 8.43 | 44.90 Ls5,04 | 0.31
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Weir No. 3. PERFORMANCE OF DE MARCHI's METHODs SUPERCRITICAL FLOW, CASE I.

TEST DOWNSTREAM DISCHARGE °2 t/s SIDE SPILL DISCHARGE Ow t/s DOWNSTREAM DEPTH y2 mm

Ne. measvred computed %% error . maeosyred computed %o etcor measured computed % etror

145 6.300 . 6.637 5.35 L.030 3.693 - 8.36 43.90 44,13 0.52

146 | 5.890 6.208 5.40 3.400 3.082 - 9.35 L2.40 43,35 2.24
Mean 7-62 -10055 1.22

Standard Deviation 2.40 1.26

3.50




——
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Weir No. 3. PERFORMANCE OF DE MARCHI 's METHOD: SUPERCRITICAL FLOW, CASE IV.

esy | DOWNSIREAM DISCHARGE O, 1/s SIDE SPILL DISCHARGE  Q_ I/s | DOWNSTREAM DEPTH y, mm
Ne. measurod computed % ertor meosvred computed %o ercor meaiyred computed % arcoe
77 7.010 7.635 8.92 5.630 5.005 -11.10 47.00 k6,12 -1.87
78 7.950 8.271 4,04 L.640 4.319 - 6.92 L8.10 46.83 - 2.64
79 8.840 9.015 1.98 3.690 3.515 - bL,7h 49.00 L7.01 - 4,06
138 7.490 7.882 5.23 5,140 4,748 - 7.63 L6.60 L6.49 - 0.24
139 | 8.280 | 8.516 | 2.85 | 4.240 4,004 | - 5.57 | 47.70 46.93 - 1.61
140 9.280 9.260 -'0,22 3.320 3.340 '0.60 43,00 L7.16 - 1,75
147 7.750 7.984 3.02 4,750 4.516 - 4,93 L7.40 L6.61 - 1.67
148 8.680 8.700 . 0.23 3.820 3.800 - 0,52 L8.10 46.98 - 2.33
149 9.420 9.317 -1.09 3.050 3.153 '3.38 48.40 46.95 - 3.00
Mean 2.77 - 4,16 - 2,13
Standard Deviation 3.09 4,52 1.06
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Weir No.l. PERFORMANCE CF CHOW's NUMERICAL INTEGRATION METHOD s SUBCRITICAL FLOW, CASE II.

TESY
Neo.

UPSTREAM DISCHARGE

O‘ 1/s

SIDE SPILL DISCHARGE

Qw 1/s

UPSTREAM DEPTH 12

mm

measvred

computed

°/o error

meosured

computed

olo error

measured

computed

olo error

15
16

17
18

19
20
21
22
23
24
25
26
27

28
29

30

6.590
5.940
5.340
4.630
4,190
'3.530
4,270
4. 560
5400
5,940
6.430
7.020
7.460
6.660
5.990
5.340

6.346
5,824
5.269
4,600
4.166
3,464
4,19
4,433
5,218
5.7250
6.195
6.676
7.171
6.314
5.717
5.127

- 3.70
- 1,95
- 1.33
- 0.65
- 0.57
- 1.87
- 1.78
- 2.79
- 303?
- 3.20
- 3.65
- 4,90
- 3.87
= 5.20
- 4,55
- 3.9

4,310
3.740
3.180
2.530
2.130
1,900
2,620
2.500
3.690

4,210
4,680
5.250
5.670
5.430
4.810
4.200

4,066
3.624
3.109
2.500
2.106
1.83%
2.544%
2.773
3.508
k.o20
R
4,895
5.381
5.084
4.537
3.987

- 5,66

- 3.10
- 2.23
- 119
- 1.13
- 3.47
- 2.90
- .38
~ 4,93
- 4.5
- 5.02
- 6.56
- 5.10
- 6.37

'5068'

- 5.07

95.40
9!"0 90
93.80
92.40
91.10
91.10
93.30
9%.10
95.90
97.10
97.20
G7.90

93.50°

100,20

99.10
97.80

91.26
$1.70
91.60
90,91
$0.19
89.99
91.66
92.07
92.87
93,01
92.80

- 92.12
90,87
%.13
9, 59
9. 53

- 4%
- 3.37
- 2.3
- 1.61
- 1,00
- 1,22
-1.76
- 2,16
-~ 3.16
-h4,21
~ 4.53
- 5.90
- 8,67
- 6,06
- 4,55
- 3034 )
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Weir No. 1, PERFORMANCE CF CHOW's NIHERICAL INTEGRATION METHOD s SUBCRITICAL FLOW, CASE II.

TEST UPSTIREAM DISCHARGE Q1 II; SIDE SPILL DISCHARGE Ow l/; UPSTREAM DEPTH y1 mm

No- 1 measured | computed | % error meosured | computed % ercor measured | computed | % error
31| 4,700 4,355 | = 7.3% 3.600 | 3.255 | = 9.5 96.80 23.80 | - 3.10
32| 3.880 3.729 | - 3.89 2.790 | 2.639 | = 5.1 4. 50 92,70 | = 1.90
33| 3.020 2,933 | - 2.88 1.920 | 1.833 | = 4.53 91.60 90.53 | - 1.1?
| 2.190 2.086 | = 4.75 1.820 | 1.716 | - 5.7 91.70 90.85 | = 0.93
35| 2.930 | 2.787 | - 4.88 2,450 | 2.297 | - 5.86 93.90 R2.64 | 1.3
36| 3.690 | 3.515 | = 4.7 | 3.0%0| 2.905 | -568 | 9590 | ot.co| ~-1.98
37| 4.380 4,197 | - 4.18 3,640 | 3.457 | - 5.03 97.20 .77 | - 2.50
38| 5.540 5.293 - 4,46 4,490 | 4.243 - 5.50 98.70 94.87 | - 3.88
19| 6490 | 6.185 | - 4.70 | 5.110 | 4.805 | -5.97 | 99.40 | 93.83 | - 5.58
40| 7.610 7.191 | = 5.51 5.950 | 5.531 | = 7.0% 99.90 91.18 | - 8.73
41) 3.460 3.922 13.35 1.840 | 2.302 25.11 83.70 83.63 | - 0.02
b2 4,330 4,747 9.63 2,700 | 3.117 15.4% 91.50 89.99 | = 1.65
43| 5.330 5.635 6.65 3.670 | 4.Q25 9.67 93.90 90.27 | = 3.87
44 i 6.210 6.495 4,59 L4570 | 4.755 6.38 95.40 89.06 | = 6.65
45| 6.500 6.758 3.97 4,710 | 4.968 5.48 95.60 88.24 | = 7.70
461 7.500 6.758 | - 9.89 | 5.670 | 4.928 | -13.09 95.70 83.2% | - 7.80
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Weir No. 1. PERFORMANCE COF CHOW's NUMERICAL INTEGRATION METHOD . : SUBCRITICAL FLOW, CASE II.

TEST UPSTREAM DISCHARGE O i/s SIDE SPILL DISCHARGE a /s upsu{AM DEPTH v, ™m
No- 1 measured computed | % error measurad computed % error measured | computad | %o error
48| s5.860 6.209 5.96 4,750 | 5.099 735 97.20 91.37| = 6.00
491 5.200 5.555 6.83 4,320 | 4.675 8.22 96.60 92.60| - 4.14
50| 4.560 5.012 9.91 3.850 | 4.3 11,74 95.90 93.08| = 2.9%
5| 3.770 L.282 13.53 3.250 | 3.752 15.80 94,60 93.03| - 1.65
2| 3.060 3.587 17.22 2,620 | 3.147 20,11 92,80 92.29| = 0.55
53| 2.600 3.118 19.92 2,230 | 2.748 23.23 91.60 91.58| = 0.2
551 7.5%0 7.401 | - 2,36 5.820 | 5.512 | = 5.29 98,80 87.61] =11.33
6| 6.560 6.579 0.29 4,830 | 4.849 0.39 97.20 - 90.68| = 6.71
57| 5.770 5.836 1.14 ko | 4.266 1.59 | 96.20 91.80| = 4.57
51 4.830 4,989 | 3.29 3,170 | 3.329 5.02 9%, 50 91.48| = 3.20
53| 4,070 4,252 k.47 2.560 | 2.642 7.40 92.50 90.64| = 2.01
60| 3.330 3.478 b bk 1.800 | 1.948 8.22 89.70 89.21| = 0.55
Mean 0.42 0.57 - 3.65
Standard Deviation 6.76 9.06 - 2,61




Weir No. 2. PERFORMANCE OF CHOW's NUMERICAL INTEGRATION METHOD : SUBCRITICAL FLOM, CASE II.

TEST UPSTREAM DISCHARGE Q I/s SIDE SPILL DISCHARGE o /s UPSTREAM DEPTH mm
Ne. measvred computed % error mecsured tomputed % error measured computed % =trar
' ) . 62 30680 3'827 3.99 1.850 10997 7.95 1290(” 128;96 - 0003
_— 63 3.950 4.111 4.08 20070 20231 7078 129090 129.80 - 0.08
6| 4.950 | 5.089 2.81 3.050 3.189 .56 | 133.60 |132.73 | = 0.65
66 6-790 60858 1.00 4.800 4.868 1042 138090 136.31 - 1-86
I | 67] 7.310 | 7.346 0.49 | 5320 | 5.35% | 0.68 | 140.40 |137.09 |- 2.36
§ ‘ 69| 9.830 9.619 - 2,15 7.790 7579 | = 2.71 145.80 | 138.85 - 4,76
: | ‘70| 8.440 | 8,500 0.71 6.420 | 6.480( 0,93 | 143.20 |138.35 | - 3.39

i

Mean ' 1048 2.67 - 1092
Standard Deviation 1.9% 3.49 1.58




iy :

Weir No.4, PERFORMANCE CF CHOW®s NUMERICAL INTEGRATION METHOD 3 SUBCRITICAL FLOW, CASE II.

YEST UPSTREAM DISCHARGE o, s SIDE SPILL DISCHARGE Q, |/.' UPSTREAM DEPTH y, mm

Ne measured compuled % ervor meosured computed % etror meosured computed % etror
80| 3.090 3.350 8.41 1.450 1.750 17.45 | 92,40 91.00 | = 1.52
81| 4.4ko 4,654 5.72 2.820 | 3.074 9.01 | 98.40 95.10 | = 3.35
82| s5.240 5.529 5.52 3.600 3.889 8.03 | 101.60 96.51 | - 5.01
83| 5.860 6.209 5.96 4,150 b.499 8.41 | 103.60 96.82 | = 6.4
8| 6.220 6.532 5.02 L.470 4,782 6.98 | 10%.80 96.70 | = 7.73
85| 6.690 | 7.018 k.90 4.930 5.258 6.65 | 106.40 96.37 | = 9.43
86| 7.270 | 7.526 3.52 | 5.490 | 5.746 4,66 | 108,00 | 95.35 | -11.71
87| 7.7%0 7.962 2.87 5.930 6.152 3.74 | 109.60 93.48 | «14.71
83| 8.100 8.312 2.62 6.910 7.122 | © 3.07 | 113.60 94,07 | =17.19
89| 5.300 5.646 6.53 4.150 4,596 8.3% | 104.20 98.52 | = 5.45
90| 4.290 4.600 7.23 3.160 3.470 9.81 | 100.40 96.92 | = 3.47
91| 3.520 3.761 6.85 2,390 2.631 10,08 | 97.20 4,73 | - 2.54
92| 2.620 2.881 9.96 1.500 | - 1.761 17.40 | 92.80 91.55 | = 1.35
93| 5.880 | 6.214 5.68 4,720 5.0 7.08 | 95.90 98.86 3.09
94| 7.470 7.705 3.15 6.290 6.525 3.74 | 111.20 97.2% | =12.55
95! 8.230 N/c 5.910 N/C 107.80 N/c -




——

Weir No. 4. PERFORMANCE OF CHOW's NWMERICAL INTEGRATION METHOD : SUBCRITICAL FLOW, CASE IX.

TEST UPSTREAM DISCHARGE o, tls SIDE SPILL DISCHARGE o, /s UPSTREAM DEPTH y, mm
Moo 1 meatured | computed | % eeror meosured | computed % error measured | computed | % error
96| 7.450 7.674 3.0L | 5.140 5.3 4,36 105.80 92.65 | =12.43
97| 6.350 6.676 5.13 | 4.070 4,396 8.1 102,60 M6 | «7.71
981 5.240 5.500 | 4,95 | 3.070 3.330 8.47 98.80 M43 | - 442
99| 4.370 | 4.614 | 5.58 | 2.270 | 2.614 | 15.15 95.60 | 92.87 | - 2.86
100} 3.550 3.818 7.55 | 1.480 1.748 | 18.11 91.90 90.47 | - 1.56
101| 2.870 2.887 0.59 | 1.310 1.327 1.30 90.90 90.03 | = 0.96
12| 4.290 L.313 0.5 | 2.720 2.743 0.85 97.70 95.31 | = 2.45
103| 4.830 L.873 0.89 | 3.2%0 3.283 1.33 99.80 96.58 | = 3.23
10%| 6.140 6.158 0.29 | 4.450 | 4.468 0.k0 104.20 | 97.99 | -~ 5.96
105] 7.200 7.13% | - 0.92 | 5.470 5.504 1.21 107.60 97.67 | = 9.23
105 8.030 7.578 | = 0.65 | 6.280 6.228 |= 0.83 11C.80 95.53 | =13.78
107| 3.220 3.827 | 18.85 | 1.5%0 2,167 | 38.51 $0.50 91.59 1.20
108] 4.350 4,967 | 14.18 | 2.690 3.307 | 22.94 95.60 9%.55 | = 1.10
109| 5.200 5.879 1 13.05 | 3.520 4,199 | 19.29 98.70 95.68 | - 3.06
110| 6.160 6.807 { 10.50 | 4.370 5027 | 15.03 |'101.70 95.23 | = 6.35
111| 7.000 7.619 8.4 | 5.170 5.789 | 11.97 104,00 93.26 | «10.33
112 : 7.530 8.076 | * 7.25 | 5.650 6.206 | 9,65 106.40 89.71 | -15.69 |
Mean 5. 74 9.39 - 6.25
4,38 8.16 5.19

Standard Deviation




Weir No. 5, PERFORMANCE OF CHOW's NIREERICAL INTEGRATION METHOD s SUBCRITICAL FLOW, CASE II.

YEST UPSTREAM DISCHARGE Q‘ lls ’ ) SIDE SpitL >D|SCHARGE Qw |,s' UPSTREAM DEPTIH y, tmm

Now | messused | computed | % error measured | computed % error measured | computad | % error
113 | 4.250 4,700 10.59 2.590 3,040 17.37 | 90.00 87.00 | = 3.33
14| 5.200 | 5.603 7.75 3.510 3.913 1148 | 91.30 85.72 | = 5.02
15| 5.960 6.218 4.33 4,170 | 4.428 6.19 | 91.50 | 85.50 | - 6.56
16| 7.090 7.124 0.43 5.190 5.224 | . 0,66 | 90.90 79.95 | =12.05
17| 7.540 7.124% | - 5.52 5.630 5.214 | «7.39| 90.70 79.95 | ~11.85
19| 3.7%0 | 4.036 72,91 | 2,150 | 2446 | 13.77 | 90.10 | 88.15 | - 2.16
120| 4.580 L. 844 5.76 2.940 3.204 8.98 | o91.%40 83.73 | -2.92
121 | 5.400 5.542 2.63 3.700 |  3.842 3.8 | 93.10 | 88.49 | - 4.95
122 | 6.080 6.125 .74 | 4.350 4,396 |  1.06 | 93.20 87.80 | = 5.7
123 ] 6.690 6.623 | = 1,00 4,890 4,823 | =137 | 93.60 86.51 | = 7.57
1224 | 7.2% 7.139 | - 2,07 5.430 5.279 | —2.78 | 92.90 8424 | - 9.32
125 | 7.730 7.430 | - 3.88 5.850 5.550 | =513 | 92.90 80.80 | -13.02
126 | 3.020 3.164 4,77 1.460 1.606 |  9.86 ] 89.50 83.30 | - 1.3%
127 | 4.360 L4421 1.40 2.780 2.841 2.19 | 92.60 90.51 | = 2.26
128 | 5.340 | 5.336 | - 0.07 3.720 3.716 | = 0.11 9.30 90.97 | = 3.53
129 | 6.130 6.013 | - 1.91 4,430 4,513 | = 2.64 | HH4.60 90.60 | = 4.23




. Weir No. 5. PERFCRMARCE OF CHOW's NUMERICAL INTEGRATICON METHOD s SUBCHKITICAL FLOW, CASE II.

-

9t

TSt UPSTREAM DISCHARGE Q Ifs SIDE SPILL DISCHARGE a, /s UPSTREAM DEPTH  y, mm

Ne- measured computed % srror measvred computed %o evvor meosured computad % ercor

130 6.810 6.657 - 2.25 5-&0 4.887 - 30d+ %060 89.6? - 5021

131 70490 7.226 - 3.52 5.700 50“’36 - 4063 %050 88.24 - 6062
Hlean 1.45 ‘ 2.63 = 5.99
Standard Deviation 4,56 7.11 3.%4
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Weir No. 3. PERFORMANCE CF CHOW's NUMERICAL INTEGRATION METHOD: SUPERCRITICAL FLOW, CASE I,

DOWNSTREAM DISCHARGE Q

2,l/. SIDE SPILL DISCHARGE a /s DOWNSTREAM DEPTH Yy ™m

TEST
No.

meosvred computed % error meosured computed % error measvred computed % atror '

71 | 7.000 7,641 9.16 6.200 | 5.559 |-10.3% | 46.20 | 48.07 | 4.05
72 | 6.450 | 7.041 9.16 5.240 | 4.649 |-11.28 44,70 46.75 k.59
73 | 5.880 6.343 7.87 4.150 | 3.687 |-11.16 | 42.70 | 45.20 | 5.85
7 | 5.120 5.471 6.86 2,910 | 2.559 |-12.06 | 41.60 | 43.24 | 3.94
75 | 5.630 6.067 2.76 | 3.780 | 3.303 |-11.68 42,60 4,57 | 4.62
76 | 6.090 6.690 9,85 4,770 | 4.170 |-12.58 43,60 45,97 5,44
132 | 7.450 | 7.949 6,70 | 6.370 | 5.871 |-7.83 | 46.00 | u8.42 | 5.26
133 | 7.130 7.686 -| 7.80 | 5.980 | s.424 [-9.30 | 46.00 | 47.83 | 3.98
13 | 6.820 7.332 7.51 5430 | 4.918 |-9.43 | 45.20 | 47.05 | 4.09
135 | 6.560 6.993 6.60 4,860 | L.427 |- 8.91 Ly, 00 L6.28 5.18
136 | 6.200 6. 574 6.03 4.210 | 3.836 |-8.88 | 43.10 | 45.36 | s5.24
137 | 5.840 6.173 | s5.79 3.630 | 3.202 |-9.:1 42.50 | waus | 4.s6
%1 | 7.780 8.098 4,09 6.230 | 5.912 |- 5.10 | 47.20 | 48.50 | 2.75
142 | 7.460 7.792 45 | 5.810 | 5.478 |- 5.71 46.70 | u47.84 | 2.44
143 | 7.020 7.360 4,84 5.140 | 4.800 |- 6.61 45.80 | 46.86 | 2.31
144 | 6,660 7.024 5.47 4,660 4,296 - 7.81 L4, 90 L46.08 2.63




Biry

Weir No. 3. PERFORMANCE COF CHOW's NUMERICAL INTEGRATION METHODs. SUPERCRITICAL FLOW, CASE I.

et DOWNSTREAM DISCHARGE 02 /s SIDE SPILL DISCHARGE Qw s DOWNSTREAM DEPTH Yi’ mm

Ne. measurad computed % ercor meacsured computed % arror measured computed % ertor
145 6.300‘ 6.607 L,87 4,030 3.723 |- 7.62 43,90 L4s,12 2.78
146 5.890 .6.153 L L7 3.400 3.137 |~ 7.7% 42,40 44,05 3.89
Standard Deviation 1.76 2.38 1.12
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Weir No. 3. PERFORMANCE OF CHOW's NUMERICAL INTEGRATION METHOD: SUPERCRITICAL FLOW, CASE IV.

TEST DOWNSTREAM DISCHARGE o, /s SIDE SPILL DISCHARGE Q. /s DOWNSTREAM DEPTH Yy m™m
Ne. measured computed % error maeosured computed %o error measured computed % ertor
77 | 7.000 | 7.559 7.83 5.630 | 5,081 | -9.75 | 47.00 | 47.77 | 1.6%
78 7.950 8.166 2.72 L,640 | 4.424 - 4,66 48.10 L8.24 0.29
79 8.840 8.879 0.44 3.690 | 3.651 - 1.06 49,00 48,27 - 1.49
138 7.490 7.834 - k.59 5,140 | 4,796 - 6.69 46.60 47.80 2.58
139 | 8.280 | 8.435 1.87 4,240 | 4,085 | - 3.66 | 47.70 | 48.07 0.21
140 9.280 9.128 |- 1.64 3.320 | 3.472 4,58 48,00 48,09 0.19
47 | 7.750 | 7.950 2,58 L.750 | 4.550 | - 4.21 | 47.h0 | 47.63 0.49
148 8.680 8.635 |- 0.52 3.820 | 3.865 1.18 48,10 47.93 0.35
49 | 9.420 | 9.207 |- 2.26 3,050 | 3.263 © 6,98 | 48,40 47.75 1.34
{
}
Mean 1.73 - 1.92 0.25

Standard Deviation 3.18 ' 5.38 : 1.29





