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ABSTRACT

The manual gives guidelines for the operation of sluice gates at the large
diversion weirs i n Thailand.

The manual recommends that the depth of water in the sluice channel is
continuously monitored when eediment deposition causes the depth to drop
below a threshold value thenit is time to flush sediment from the sluice
channel. The manual includes sets of tables which can be used to calculate
a suitable value for the threshold depth at each site.

Duration for sluicing, sluicing during canal cloeuree and sluice gate
openings are also covered by the manual.
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| NTRODUCTI ON

The purpose of this manual is to give guidelines for
the operation of sluice gates at the large diversion
weirs in Thailand. The manual is one of the products
of a research project undertaken jointly by Hydraulics
Research and the Royal Irrigation Department of

Thailand, the final report on the research project is
At ki nson (1986).

CGuidelines on the followi ng aspects of 'theoperation
of gates at diversion weirs are covered:

(i) Wien the sluice gates should be opened.
(ii) The duration of sluicing.
(iii) The gate opening required during sluicing.

Present practice is to sluice during periods of high
river discharge. However the collaborative research
proj ect showed that bed levels in the sluice channel
do not drop significantly during sluicing if the river
di scharge is high, on some occasions bed |evels can
even rise. The reason is that at |arger discharges
the high downstream water levels and the large water

| evel drop across the sluice gates cause the water

| evel in the sluice channel to be too high. The high

water |evels prevent the flow fromscouring the sluice
channel

The manual seeks to enable engineers to set the gate
operations so that sluicing can be perfornmed at a | ow
river discharge and at the mnimum frequency; this
ensures that the canal is closed for as short a tine
as possible during the irrigation season. It is
recogni sed that other considerations apart from
sediment control affect the operation of the intake



structures. Therefore the guidelines presented in the
manual will not always be applicable.

It is assumed that the canal gates are always fully
closed during sluicing, this is reconmended, it is

al so current RID practice. Therefore the manual does
not need to give any gui dance on the operation of the
canal gates.

The kind of site for which the manual has
applicability is shown in Figure 1(a plan viewof the
Mae Tang diversion weir). Ceneral Iy, the nmanual can
be used at sites which have the foll ow ng features:

(i) A sluice channel upstream of the canal intake
gates. The channel allows sediment in the flow
to settle out before entering the canal; it nay
be a separate channel, as at Mae Tang, or it
may be separated fromthe river by neans of a
dividing wall.

(ii) Sluice gates for the flushing of sedinent from
the sluice channel. It is assunmed that the
gates can be opened and cl osed easily enough
for a sluicing of only a few hours to be
possi bl e.

(iii) The diversion weir may have water abstracted at
one or both banks of the river. If water is
abstracted at both banks then it is assunmed
that there is a sluice channel and a set of
sluice gates at each bank

The theoretical background to the manual is presented
in the final report of the collaborative research
study (At ki nson, 1986). Al so Appendix | gives an
account of the theory and measurenents which were used
to produce the tables in the manual .
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DATA REQUI RED

An exanple of the use of the manual is presented in
Appendi x 11

The followi ng data are required for the use of this

manual :

(a)

(b)

(c)

(d)

(e)

The D35size of the bed material sedinment in
the sluice channel. (D35)s defined as the
sedi ment size at which 35%of the sand sized
sedinent is finer. Sand sized sedinment is
defined as the sedinment which is retained on a 63
mcron sieve.) If possible at |east five
separat e sanpl es should be taken and their D35
val ues averaged. It is best for the individual
sanpl es to be taken fromdifferent |ocations in
the sluice channel. Also, if possible, sanples
shoul d be taken on separate occasions, but not

i medi ately before or after a sl uicing.

The D35size of the bed material sedinment in the
main canal. Again five separate sanples should
be taken and their D35 sizes averaged. The
sanpl es should be collected fromdifferent

| ocations, but always near the centre of the
canal cross-section. Sanples should not be
collected fromthe first 2kmof the canal.

The design slope of the main canal, SC.
The mean width of the main canal, WC. For a
trapezoi dal canal section this is the mean of the
bed width and water surface width.

The discharge into the main canal, oc'

The water surface width in the sluice channel
during normal operation, V\é



(g) The side slope of the sluice channel (ratio
horizontal distance/vertical di st ance) SSi de"
(h) A set of neasurenments of water |evels during

sluicing(see Chapter 4 for details).

3 DETERMINING WHEN
TO OPEN SLUICE
GATES
The principal questions to be answered in setting a

gate operational strategy at diversion weirs are:
(i) When should the sluice gates be opened? And
(ii) For how long should the gates be |eft open?

This chapter largely deals with the first question
whil e the second question is discussed in Chapter 4
The following five rules should be sufficient to

deternmine a suitable strategy for gate opening:

(a) Wienever the sluice gates are opened they shoul d
be opened fully. A Ilower discharges the gates
can be considered fully open when the bottom of

the gate is clear of the water surface.

(b) During any period of canal closure for
mai nt enance the sl uice gates shoul d be opened.
This prolonged period of sluicing allows drawdown
of river bed levels as well as the drawdown of
bed levels in the sluice channel. Usually canal
mai nt enance is done during periods of lowriver
di scharge, however, if the river discharge is too
hi gh then sluicing may not be beneficial. An
i ndi cation of the maxi mum al | owabl e di scharge for
sluicing is the discharge at which water just
spills over the weir when the sluice gates are

fully open.



(9

During normal operation the tinmng of sluice gate
openi ng shoul d be determ ned by the water depth
in the sluice channel: when sedinment deposition
causes the water depth to be reduced bel ow a
threshold depth, it is then time to sluice

It is the depth in the sluice channel and not

just the bed |evel which should determ ne when
to open the sluice gates. This is because it is
the depth in the sluice channel which determ nes
the sedinent load entering the canal. For
exanpl e, during periods of higher river discharge
the water levels are high and so the depth al so
is high. As the canal discharge is constant this
results in low velocities in the sluice channe
and hence a | ow sedi ment |oad entering the
canal. It is only after the water |evels have
dropped that the depth is reduced and the
sediment |oads entering the canal may becone

excessive, then would be the tine to sluice

Cal cul ation of threshold depth

The threshold depth in the sluice channel
d Sluiceis determ ned using the tables at the
back of this manual. Firstly the main cana

sedi ment transporting capacity is obtained using
Tables 1@ to 1@4), the canal's D35 sedi nent
size should be used in the tables. If nore than
one canal takes water from the sluice channe
then the mninumof the sedinment transporting
capacities should be taken. The threshold depth
in the sluice channel is then read from

Tables 28 to 2K, these tables use the sluice
channel D35 size. An input to Table 2 is the
mean width of the sluice channel which in turn

depends on the depth. Therefore the follow ng



trial and error procedure is required to use
Table 2

(i)

(i)

Giii)

(iv)

(V)

Choose a sensible value for threshold

depth, say 2.0m.

Calculate the mean width in the sluice

channel :

Mean width, W Ws - depth x S_.
m Si

de

where W = water surface width in
the sluice channel at a
typical water level

during canal operation.

side © side slope of the sluice

channel.

Calculate the discharge per metre width in

sluice channel, it is
= Qc/‘«’m

where QC = discharge into main canal
(total discharge for all canals

if there is more than one).

Use Table 2 to obtain the next estimate
for threshold depth, the answer i s given
in metres. (If the sediment transporting
capacity of the canal is greater than
1000ppm, the largest value given, then

take the threshold depth for 1000ppm).

If the new estimate for threshold depth is

significantly different from the previous



(d)

estimate then return to step (ii) above.

Otherwise it is the final answer.

Linear interpolation between tables or within
tables may be required for the calculation. An
example of linear interpolation is given in
Appendix 11

The theoretical basis for the calculation of
threshold depth using the tables is given in

Appendix 1.

Monitoring of depth in sluice channel

A cross-section in the sluice channel upstream of
the sluice gates (at about a quarter of the
distance from the sluice gates to the sluice
channel entrance) should be monitored. The depth
at the cross-section could be measured using a
pole with depth markings; the depth at about 10
points across the section away from the banks
could be measured, and the values averaged. When
sediment deposition in the sluice channel causes
the depth to be reduced below the threshold value

then the sluice gates should be opened.

Once the gate operation strategy described in
this manual has been practiced at a weir for two
or three deposition and sluicing cycles, then the
gate operators would gain an understanding of how
frequently the measurement is required for their
situation. The required frequency of measurement
depends both on the season and on how near the
depth is to the threshold depth. Initially the

measurement is required weekly.

During the irrigation season the canal may

occasionally be closed for a day or so during



(e)

periods of high rainfall or for other reasons.
Engi neers operating the structure will then need
to know if it is beneficial to sluice. Sluicing
will be beneficial if:

(i) bed levels in the sluice channel are high
(ie the water depth is approaching its
threshold value) and the river discharge is
bel ow t he maxi num al | owabl e di scharge for
sluicing(which is described in Section (b)
above); or

(ii) the river discharge is less than half the
maxi mum al | owabl e di scharge for sl uicing.

Some diversion weirs have a sluice channel and
canal offtake on both banks; in this case the
sluice gates shoul d, wherever possible, be
opened together or not opened at all. Therefore,
when the depth in the sluice channel is reduced
below its threshold value for one offtake then
sluicing at both offtakes should be performed.
A tines when only one canal is in operation, it
is not possible to open both sets of sluice
gates, soin this case it is advisable not to
sluice at all.

Al so, the maxi mum al | owabl e di scharge for

sl uicing when there are two sluice channels is
the discharge at which water just spills over the
wei r when both sets of sluice gates are fully
open.
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DETERM NI NG THE
DURATI ON OF
SLUI CI NG

This chapter seeks to give reconmmendations on the
m ni mum duration of sluicing. Longer periods of
sluicing are possible when a canal closure provides
the gate operators with the opportunity. It is not
possible to provide tables of recomrended mi ni mum
sl uicing durations because the optinum duration
depends on too many vari abl es.

A suitable duration for sluicing can be determ ned
quite easily by neasuring water levels during a couple
of sluicing operations. Water |evels should be
nmeasured at three positions in the sluice channel, at
a quarter, a half and three quarters of the distance
from the sluice channel entrance to the sluice gates.
The neasurenent could be perfornmed by periodically
taking a reading of the distance froma fixed point on
the bank down to the water surface.

The sluicing neasurements should be made when the
wat er depth in the sluice channel before sluicingis
at or near its threshold value

Plotting graphs of neasured water |evel against time
shoul d show a steady drop in water levels as the

sedi ment was flushed from the basin, followed by a
much slower drop in water levels(or no discernible
drop at al). Consi derabl e scatter in the water |eve
measurenents i s expected due to standing waves in the
flow, however the trend described above should stil
be not ed.

A suitable duration for sluicing would be when the
steady drop in water |levels has ceased. It is



expected that the duration of sluicing wuld be a few
hours rather than days.
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TABLE 1(a):

Canal sediment transporting capacities, D35 = 0.lmm

TABLE OF CANAL SEDIMENT TRANSPORTING CAPACITIES

Canal

Design

Slope

in cm

per km
5

6

10
11
12
13
14
15
16
17
18
19
20
22
24

26

30
35
40
a5

50

D3s

segiment

10

12

16

20

30

43

60

80

104

132

222

344

502

699

13

17

22

29

36

44

54

65

90

122

159

204

255

418

634

. 908

1246

size

Discharge

0.5

13

18

24

32

41

51

63

77

93

203

262

332

412

662

990

1402

1905

0.6

w

10
15
21
29
39
50
64
80

22 ]

300
385
a8a
598
948
1403
1970

2657

0.10 mm

per m

g.8

31

44

59

77

99

124

186
223

264

415

539

685

853

1043

1626

2371

3a91

4398

wigth

15

25

37

54

74

99

128

162

201

246

296

41%

aga

baz

829

1045

1292

1572

2421

3498

4819

6397

ot

39

E1E]

82

111

146

188

a3z’

292

355

687

905

1161

145%

1792

2170

3314

4756

6515

¢ in ppm

canal

11

21

35

55

81

154

202

257

322

396

572

675

789

914

1198

1529

1910

2343

2829

4292

6126

)
(m2ss)
1.6 1.8
15 20
29 as
a8 63
75 96
109 139
151 192
203 256
264 332
335 420
417 521
511 636
616 765
733 908
863 106/
1006 1241
1163 1431
1517 1861
1930 2360
2403 2931
2939 3576
3541 4299
5342 6458
7593 9147

8355 10320 12394

B608 10998 13544 16227

26

48

79

120

172

237

314

406

512

633

770

924

1095

1284

1491

1717

2226

2816

3490

4250

5099

7632

10778

14568

19032

43
78
125
188
267
363
478
612
767
944
1143
1365
1611
1882
2178
2499
3223
4057
5005
6072
7261
10789
15146
20374

26508

64

113

180

267

376

508

664

846

1056

1294

1561

1858

2186

2546

2939

3365

4321

5420

bbbb

8064

9619

14215

19869

26630

34541

89

154

242

356

a97

668

870

1104

1373

1676

2016

2394

2811

3267

3763

4302

5500

6887

8449

10199

12141

17866

24887

33262

43040

116

198

453

630

842

1093

1383

1714

2088

25006

2969

3479

4037

4643

5299

6766

8443

10337

12456

14803

21710

30159

40215

51935



TABLE 1(b):

Canal sediment transporting capacities, D35 = 0.12mm

TABLE OF CANAL SEDIMENT TRANSPORTING CAPACITIES

Canal
Design
Slope
in cm
per km

10
11
12
13
14
15
16
17
18
19
20
22
24
26
28
30
35
40
as

50

D35 sediment

0.3

10

13

16

19

23

31

a2

54

69

86

137

204

286

385

10

13

17

21

26

31

37

44

5Q

78

99

124

152

237

344

. 476

632

slze

Discharge

10

13

18

23

28

35

51

60

70

"93

121

153

189

229

351

689

Q07

11

15

20

34

42

51

62

73

86

100

132

170

212

261

315

a7

920

1204

0.12 mm

per m

0.8

10

15

21

29

38

a9

o1

75

Q0

108

127

147

170

221

280

347

423

507

755

1059

1422

1844

width

11
17
a5
34
46
60
75
93
113
136
160

188

249
322
404
298
602
718
1058
1472
1962

2530

ot

10

17

2%

36

aq

65

g4

105

129

196

186

219

25%

294

336

430

538

65Q

795

Q44

1380

1907

2529

3247

canal

14

23

34

a9

66

86

110

168

202

240

281

J2o

375

428

546

680

830

Q97

1161

1715

2360

3117

¢ in ppm )
(m2/s)
1.6 1.8
10 14
19 24
30 38
44 55
62 77
84 103
109 134
139 169
172 208
209 253
251 302
297 357
347 416
a02 431
461 551
525 626
667 793
828 991
1008 1191
1207 1424
1426 1679
2063 2419
2827 3305
3721 4339
4749 5524

3988

17

29

4b

b7

93

123

159

246

298

356

488

563

644

Q22

1138

1380

1646

1939

2783

3791

4967

6311

26

44

68

98

135

177

227

284

348

419

497

583

676

777

886

1002

1259

1547

1868

2221

2608

3718

5039

6572

37

o1

93

132

180

236

373

455

546

646

756

874

1002

1140

1287

1611

1973

2375

2817

3299

4682

6320

8216

8320 10371

48

79

120

169

228

298

377

467

568

679

802

935

1080

1236

1403

1582

1973

2411

2896

3428

4007

56065

7623

9885

12451

o1

99

148

208

279

3Jo2

457

565

685

817

962

1121

1292

1476

1673

1883

2344

2859

3a27

4050

4728

66063

8944

11573

14553



TABLE 1(c¢):

Canal sediment transporting capacities, D jq

TABLE OF CANAL SEDIMENT TRANSFORTING CAPACITIES

D035 sediment
Canal 0.3 0.4
Design
Stope
in cm
per km
S 0 0
[} 0 o]
7 0 1
8 0 1
Q 1 2
10 1 3
11 2 5
12 3 7
13 4 9
14 E) 11
15 7 14
16 9 17
17 11 21
18 13 25
19 16 29
20 19 34
22 25 45
24 33 58
26 a2 72
28 53 89
30 64 107
35 99 161
a0 143 227
a5 195 306
50 a57 397

size =

Discharge
0.5 0.6
0 1
1 1
2 3
3 q
4 [}
6 9
8 12
11 16
14 21
18 26
22 32
27 38
32 a5
38 53
a5 62
52 71
67 Q2
85 115
106 142
128 171
154 203
228 298
317 412
423 549
545 697

0.14 mm

per m

0.8

17

22

29

36

a4

53

b3

74

86

99

144

179

218

261

309

445

607

796

1010

width

1.0

13

19

26

33

a2

52

64

76

90

105

122

139

247

299

356

418

597

808

1052

1328

of

1.2

13

19

35

a5

57

70

101

119

138

159

182

205

258

530

752

1012

1311

1648

( in ppm )
canal (m2/5)

1.4 1.6 1.8
[ 8 10
11 14 17
17 22 27
25 31 38
34 43 52
a5 56 67
58 72 85
73 89 106
89 109 129
107 130 154
127 154 161
149 180 211
172 207 243
198 237 277
225 269 314
254 303 353
317 378 439
388 461 534
avo 552 638
552 651 751
644 759 874
Q08 1064 1221
1216 1421 16206
1570 1829 2087
1968 2287 2605

13

21

32

a5

61

79

100

123

149

178

209

243

279

318

Jb0

404

500

607

724

989

1378

1830

2344

2920

19

30

a5

63

84

136

167

238

279

323
370
421

475

655
792
Q41
1103
1277

1769

2337

2982

3701

= 0,14mm

25

40

59

82

108

139

173

212

254

351

405

463

524

590

660

810

976

1157

1353

1564

2155

2838

3609

4469

32

51

212

257

Jos

363

423

a87

555

629

7006

788

965

1160

1372

1601

1848

2538

3332

4228

5224

39

61

89

121

159

202

250

303

362

426

495

569

648

732

821

1119

1342

1585

1848

2129

2916

3819

4837

5967



TABLE 1(d): Canal sediment transporting capacities, Do = 0.16mm

TABLE OUF CANAL SEDIMENT TRANSPORTING CAPACITIES { In ppm )
035 sediment size = 0.16 mm
Discharge per m width of canal (m2/5s)
Canai 0.3 0.4 0.5 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0 2.5 3.0 3.5 4.0
Design
Slope
in cm
per km
5 "o 0 0 1 2 3 4 5 7 9 10 15 19 24 29
[} 0 o] 1 1 3 5 7 9 12 14 17 23 30 37 43
7 0 1 1 2 5 8 11 14 17 21 24 33 43 52 b1
8 0 1 2 4 7 11 15 20 24 29 34 46 58 70 82
Q 1 2 q [} 10 16 21 27 33 39 45 b0 75 Q0 105
10 1 3 S 8 14 21 28 35 42 50 57 76 Q5 113 132
11 2 4 7 11 18 27 35 44 53 62 71 Q4 117 139 161
12 3 [} 10 14 23 33 44 54 65 76 87 114 140 167 193
13 4 8 12 18 29 41 53 65 78 1 104 135 166 197 227
14 S 10 15 22 35 49 63 78 93 107 122 159 195 230 265
15 b 12 19 26 42 58 74 91 108 125 142 184 225 265 304
16 8 15 23 31 49 68 g/ 106 125 144 163 210 257 Jo2 347
17 10 18 27 36 57 78 100 121 143 165 186 239 291 342 391
18 12 21 31 42 65 89 114 138 162 186 210 269 327 383 439
19 14 25 36 49 75 101 128 155 182 209 236 301 365 427 488
20 16 28 42 55 84 114 144 174 204 233 263 335 405 474 540
22 22 37 53 70 106 142 178 214 - 250 286 321 407 491 572 651
24 28 47 67 87 130 173 2106 259 301 343 384 485 584 679 772
26 35 58 81 106 15¢6 207 257 307 356 40% 453 570 684 794 Q01
28 43 70 98 126 185 243 301 359 416 472 527 661 791 917 1039
30 52 83 116 149 216 283 349 415 479 543 6006 758 906 1048 1186
35 79 122 167 212 304 394 483 571 657 742 825 1027 1221 1409 1590
40 111 168 228 287 4006 523 634d 750 860 969 1075 1331 1578 1815 2045
45 149 222 298 373 522 bbo 812 952 1088 1222 1353 1670 1974 2266 2548

50 192 284 377 469 452 831 100% 1175 1340 1502 1661 2043 2409 2760 3098



TABLE 1(e):

TABLE OF CANAL SEDIMENT THANSPORTING CAPACITIES

D35 sediment size = 0.18 mm
Discharge per m widgth of
Canal 0.3 0.4 0.5 0.6 0.8 1.0 1.2
Design
Slope
in cm
per km
5 0 0 0 1 1 2 4
[ 0 0 1 1 3 4 [
7 0 1 1 2 4 7 9
a8 0 1 2 4 7 10 13
9 1 2 4 S Q 14 18
10 1 3 5 7 12 18 23
11 2 4 7 10 16 22 29
12 3 b 9 12 20 28 36
13 4 7 11 15 24 34 43
14 5 9 14 19 29 40 51
15 [ 11 17 23 35 47 59
16 8 13 20 27 40 54 68
17 9 16 23 31 47 62 78
18 11 19 27 36 53 71 88
19 13 22 31 41 60 80 Q9
20 15 25 35 46 68 B8a 110
22 20 32 45 58 84 110 135
24 25 40 55 71 102 132 162
26 31 a9 67 85 121 157 191
28 a8 59 80 101 142 1B3 222
30 45 69 Q3 118 165 211 255
35 67 QQ 132 165 228 288 346
40 Q2 135 177 219 300 376 450
45 122 176 229 281 380 475 565
50 155 221 286 349 469 583 691

Canal sediment transporting capacities, D ;¢

= (0,18mm

( in ppm )

canal (m2/s)

1.4 1.6 1.8 2.0 2.5

S b 7 Q 12
8 10 12 14 19
12 15 17 20 27
17 20 24 27 36
22 27 31 36 46
29 34 40 45 58
36 42 49 55 71
43 51 59 67 85
52 61 70 79 100
61 72 a2 Q2 117
71 83 Qs 106 134
82 95 1048 121 152
Q3 108 123 137 172
105 122 138 154 192
118 136 154 171 214
131 151 171 190 236
159 183 207 229 284
190 218 245 272 335
224 256 287 317 390
259 296 332 366 449
298 339 379 418 511
402 456 508 559 680
520 588 654 717 868
651 734 814 892 107§
794 894 g9 1081 1300

16

24

33

45

57

71

86

103

121

140

161

182

205

229

280

335

395

459

526

598

793

1009

1247

1504

19
29
a0
53
67

84

120
141
163

186

237
264
292
322
385
452
524
600
681
900
1143
1409

1697

23
33
46
61
77

96

137

160

185

211

23a

267

297

329

Jea

432

507

587

671

760

1002

1270

1563

18749



TABLE 1(f): Canal sediment transporting capacities, D35 = 0.2mm

TABLE OF CANAL SEDIMENT TRANSPORTING CAPACITIES ¢ in ppm )

D35 sediment size = 0.20 mm
Discharge per m width of canal (m2/s)
Canal 0.3 0.4 0.5 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0 2.5 3.0 3.5 4.0
Deslgn
Slope
in cm
per km
5 0 0 0 1 1 2 3 4 ] 7 8 11 13 16 19
] 0 0 1 1 3 4 ] 7 Q 11 12 16 20 24 27
7 0 1 1 2 4 b 8 11 13 15 17 23 28 33 37
8 0 1 2 4 [+ 9 12 15 18 20 23 30 36 43 49
9 1 2 3 5 9 12 16 19 23 26 30 38 46 54 61
10 1 3 5 7 11 16 20 25 29 33 37 47 57 bb 75
11 2 4 b 9 14 20 25 30 36 41 45 57 68 79 89
12 3 5 8 11 18 24 31 37 43 49 54 68 81 Q3 105
13 4 7 10 14 22 29 36 44 51 57 64 80 Q4 108 122
14 5 9 13 17 26 34 43 51 59 67 74 92 109 124 139
15 [} 10 15 20 30 40 50 59 68 76 85 105 124 141 158
16 7 12 18 24 35 46 57 67 77 87 96 118 139 159 178
17 9 15 21 a7 40 53 64 76 87 98 108 133 156 178 198
18 10 17 24 31 46 59 73 85 Q7 109 121 148 173 197 220
19 12 20 28 36 51 67 81 5 108 121 134 164 191 217 242
20 14 23 31 40 57 74 Q0 105 120 134 148 180 210 238 265
22 18 29 39 50 71 Q0 109 127 144 161 177 214 249 282 313
24 23 3o a8 61 85 108 129 150 170 189 208 251 291 329 365
26 28 43 58 72 100 126 151 175 198 220 241 290 336 379 419
28 34 51 68 85 117 146 175 202 227 252 276 331 383 431 476
30 40 60 79 98 134 168 200 230 259 286 313 375 432 486 536
35 59 85 111 135 182 226 267 306 343 379 413 492 565 633 697
40 80 114 147 178 237 292 343 391 437 481 523 621 711 798 874
45 104 146 187 225 297 364 426 484 540 593 643 761 870 970 1065

50 131 182 231 277 363 442 516 585 651 713 773 912 1040 1158 1269



TABLE 1(g):

Canal sediment transporting capacities, D5 = 0.22um

TABLE Of CANAL SEDIMENT TRANSPORTING CAPACITIES

D35
Canail 0.3
Design
Stope
in cm
per km
5 0
[ 0
7 0
8 0
9 1
10 1
11 2
12 3
13 3
14 4
15 -]
1o 7
17 8
18 10
19 11
20 13
22 17
24 21
26 26
28 31
30 37
35 53
40 71
a5 92
50 115

sediment

10

12

14

16

18

21

- 26

32

39

46

54

75

100

127

157

size

0.5

10

12

14

17

19

22

25

29

k1)

43

51

60

70

96

126

159

195

Discharge

0.6

11

13

16

19

22

a5

28

3o

44

54

63

74

85

116

151

189

0.22 mm

per m width
0.8 1.0
1 2

3 q

q 6

6 8

8 11
10 14
13 18
16 22
20 26
23 30
27 35
31 40
36 a6
40 52
45 58
50 64
b1 77
73 91
86 107
Q9 123
114 140
153 186
196 238
244 294
296 355

of

11

14

19

27

32

37

43

49

55

62

69

76

92

108

126

145

164

217

276

340

408

¢ in ppm )
canal (m2/s)
1.4 1.6 1.9
4 S ]
7 8 10
10 12 14
13 16 18
17 20 23
22 25 29
27 31 35
32 37 42
38 43 a9
a4 50 56
51 58 64
57 b5 73
65 73 82
72 82 91
80 91 100
es8 100 110
106 119 131
124 139 154
144 161 178
165 184 202
187 208 229
246 273 299
312 345 376
382 422 460
458 505 549

2.0 2.5
7 10
11 14
15 20
20 26
26 33
32 40 -
39 a8
46 57
54 [:1)
b2 76
71 86
80 97
q0 108
100 120
110 132
121 145
143 171
167 199
193 229
220 260
248 293
323 380
406 475
495 577
591 686

12

17

24

31

39

48

57

67

77

89

100

113

125

152

167

197

228

262

297

333

431

537

651

773

14

20

28

36

45

55

65

76

88

113

127

141

171

187

220

255

292

330

370

478

594

852

16

23

31

40

50

61

73

85

98

126

141

156

172

189

206

242

280

320

362

405

521

647

782

Q25



TABLE 1(h): Canal sediment transporting capacities, D ;¢ = 0.24mm

TABLE OF CANAL SEDIMENT TRANSFPORTING CAPACITIES ( in ppm )

D35 sediment size = 0.24 mm
Discharge per m width of canal (m2/5s)
Canal 0.3 0.4 0.5 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0 2.5 3.0 3.5 4.0
Design
Slope
in cm \
per km
5 0 0 0 1 1 2 3 4 5 6 7 9 11 13 14
[} [ 0 1 1 2 4q 5 6 8 9 10 13 16 18 21
7 0 1 1 2 4 [} 7 9 11 12 14 18 21 24 27
8 0 1 2 3 6 8 10 12 14 16 18 23 27 31 35
9 1 2 3 5 8 10 13 16 18 21 23 29 34 39 a3
10 1 3 4 [} 10 13 17 20 23 26 29 35 41 a7 52
11 2 4 ] 8 12 16 20 24 28 31 34 42 a9 55 61
12 3 5 7 10 15 20 24 29 33 37 a1 a9 57 65 71
13 3 b - Q9 12 18 24 29 34 38 43 a7 57 b6 74 82
14 4 8 11 15 21 28 34 39 44 49 54 65 75 84 Q3
15 5 Q9 13 17 25 32 38 a5 51 56 61 74 85 Q5 104
16 7 11 16 20 29 36 a4 51 57 63 ?9 82 Q95 106 116
17 8 13 18 23 32 41 a9 57 64 70 77 Q2 105 117 128
18 Q9 15 21 26 37 as 55 63 71 78 85 101 116 129 141
19 11 17 24 30 a1 51 61 70 78 g6 Q4 111 127 141 154
20 13 20 26 33 a5 57 67 77 86 94 102 121 138 154 168
22 16 25 33 40 55 68 80 91 102 112 121 143 162 180 196
24 20 30 AQ 48 65 80 Q4 107 119 130 141 165 187 207 226
26 25 36 47 57 76 Q3 109 123 136 149 161 189 213 236 257
28 29 a2 55 bb 87 107 124 140 155 169 183 213 241 266 289
30 34 49 63 76 100 121 140 158 175 190 208 239 269 297 322
35 49 68 86 102 132 159 184 206 227 247 265 307 345 379 411
40 b5 89 111 132 169 202 231 259 284 308 330 381 427 468 506
45 84 113 140 164 208 247 283 315 345 373 400 460 514 562 607

50 104 139 170 199 251 296 338 375 410 443 474 544 606 662 714



TABLE 1(i): Canal sediment transporting capacities, D35 = (0,26mm

TABLE OF CANAL SEDIMENT TRANSPORTING CAPACITIES ¢ in ppm )

035 sediment size = 0.26 mm
Discharge per m width of canal (m2/5s)
Canal 0.3 0.4 0.5 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0 2.5 3.0 3.5 4.0
Design
Slope
in cm
per km
5 0 4] 0 1 1 2 3 4 ) 5 b 8 10 12 13
b 4] ] 1 1 2 q 5 ] 7 8 Q9 12 14 16 18
7 o] 1 1 2 4 5 7 9 10 12 13 16 19 22 24
] 0 1 2 3 S 7 10 11 13 15 17 21 24 28 31
9 1 2 3 4 7 10 12 15 17 19 21 26 30 34 38
10 1 3 4 b 9 12 15 18 21 24 26 32 37 q1 45
11 2 q b ] 12 15 19 22 25 28 31 37 a3 a9 53
12 2 5 7 10 14 19 23 26 30 33 36 44 50 56 62
13 3 b Q9 12 17 22 27 31 35 39 42 50 58 64 71
14 4 7 11 14 20 26 3 35 40 44 48 57 65 73 80
15 5 Q 13 16 23 29 35 a0 45 50 54 b4 73 82 89
16 [} 11 15 19 26 33 40 45 51 56 61 72 82 91 Q99
17 8 13 17 22 30 38 44 51 57 62 68 80 90 100 109
18 Q 14 20 25 34 42 49 56 63 69 75 88 Q9 110 120
19 11 16 22 28 37 as 595 b2 b9 76 a2 Qb 109 120 130
20 12 19 25 31 41 51 60 68 76 83 89 105 118 130 142
22 15 23 31 37 50 b1 71 81 a9 Q7 105 122 138 152 164
24 19 28 37 45 59 72 83 94 104 113 122 141 159 174 188
26 23 3a 43 52 69 83 6 108 119 129 139 161 180 197 213
28 23 a0 50 60 79 Q95 109 122 135 146 157 181 202 222 239
30 33 a6 58 69 89 107 - 123 138 151 164 175 202 225 247 266
35 as6 63 78 92 118 140 160 178 195 210 225 258 287 313 337
40 o1 a2 101 118 149 176 200 222 242 260 278 317 352 383 412
45 77 103 125 146 182 214 243 268 292 313 335 381 421 458 491

50 95 125 152 176 218 255 288 318 345 371 394 448 494 536 575



TABLE 1(j): Canal sediment transporting capacities, D . = 0.28mm

TABLE OF CANAL SEDIMENT TRANSPORTING CAPACITIES ( in ppm )
D35 sediment size = 0.28 mm
Oischarge per m width of canal (m2/75) :
Canal 6.3 0.4 0.5 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0 2.5 3.0 3.5 4.0
Design
Slope
in cm
per km
5 o] o] 0 1 1 2 3 4 4 S b 8 9 11 12
b 0 0 1 1 2 3 5 [} 7 8 9 11 13 15 17
7 0 1 1 2 4 5 7 8 9 11 12 15 18 20 22
2] 0 1 2 3 5 7 9 11 13 14 16 19 22 25 28
9 1 2 3 4 7 9 12 14 16 18 20 24 28 31 34
10 1 3 4 [ 9 12 15 17 20 22 24 29 33 37 41
11 2 4 5 7 11 15 18 21 23 26 28 34 39 43 47
12 2 5 7 9 14 17 21 24 28 30 33 40 45 50 55
13 3 6 9 11 16 21 a5 28 32 35 38 45 52 57 62
14 4 7 10 13 19 24 28 33 37 40 44 51 58 b4 ’ 70
15 ) 9 12 16 22 27 32 37 a1 45 49 58 65 72 78
16 [} 10 14 18 25 31 37 42 46 51 55 64 72 80 87
17 7 12 16 21 28 35 41 46 52 56 61 71 80 88 95
18 Q 14 19 23 31 39 45 51 57 62 67 78 88 96 104
19 10 16 21 26 35 43 50 56 b2 o8 73 85 95 105 113
20 12 18 24 29 39 47 55 b2 68 74 80 Q2 103 113 122
22 15 22 29 35 46 56 65 73 80 87 Q3 108 120 131 142
24 18 27 35 42 54 65 75 84 Q3 100 107 124 138 150 162
26 22 32 a1 49 63 75 86 97 106 114 122 140 156 170 183
28 26 37 47 56 72 86 98 109 119 129 138 157 175 190 204
30 31 43 54 64 81 Q7 110 122 134 144 154 175 194 211 226
35 43 59 72 85 106 125 142 157 171 184 195 222 245 20606 284
40 57 76 93 108 134 1506 177 195 211 226 240 272 299 324 346
45 72 . 95 114 132 163 190 213 234 254 271 288 324 356 385 411

50 B89 115 138 158 194 225 252 276 298 319 338 380 416 449 a78



TABLE 1(k): Canal sediment transporting capacities, Djg = 0.3mm

TABLE OF CANAL SEDIMENT TRANSFORTING CAPACITIES ( in ppm )

D35 sediment size = 0.30 mm
Discharge per m width of canal (m2/s)
Canal 0.3 0.4 0.5 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0 2.5 3.0 3.5 4.0
Oesign
Stope
in cm
per km
S 0 0 0 0 1 2 3 4 4 S ] 7 9 10 11
(-] 0 0 1 1 2 3 4 S [} 7 e 10 12 14 16
7 0 1 1 2 3 S (-] 8 9 10 11 14 16 18 20
8 0 1 2 3 5 7 9 10 12 13 15 18 21 23 26
9 1 2 J 4 7 9 11 13 15 17 18 22 25 28 31
10 1 2 4 [} Q9 11 14 16 18 20 22 27 30 34 37
11 2 3 S 7 11 14 17 19 22 24 26 31 36 39 43
12 2 5 7 9 13 17 20 23 26 28 31 36 41 45 49
13 3 ] 8 11 15 19 23 27 .~ 30 33 35 41 a7, 52 56
14 4 7 10 13 18& 23 27 30 34 37 40 47 53 58 63
15 5 8 12 15 21 26 30 34 38 42 45 52 59 65 70
16 (-] 10 14 17 23 29 34 39 43 47 50 58 65 71 77
17 7 12 16 20 26 33 3y 43 47 52 55 64 72 79 85
18 8 13 18 22 30 36 42 47 52 57 61 70 78 86 Q2
19 10 15 20 25 33 40 46 52 57 62 67 77 85 Q3 100
20 11 17 22 27 36 a4 51 57 62 68 72 83 Q2 101 108
22 14 21 a7z 33 43 52 60 67 73 79 84 96 107 116 125
24 18 26 33 39 51 60 69 77 B4 91 Q7 110 122 133 142
26 21 30 a8 a6 58 69 79 88 96 103 110 125 138 149 160
28 25 35 443 52 67 79 89 Q9 108 116 123 140 154 167 178
30 30 41 51 60 75 es 100 111 120 129 137 155 171 184 197
35 41 55 68 79 Q8 114 i 128 141 153 164 173 195 214 231 246
40 54 71 86 Q9 122 142 159 174 188 200 212 238 260 280 298
45 68 =11] 106 122 148 171 191 209 225 239 253 283 309 332 352

50 83 107 127 145 176 202 225 245 263 280 296 330 359 385 a09



TABLE 1(1): Canal sediment transporting capacities, D35 = 0.35mm

TABLE OF CANAL SEDIMENT TRANSPORTING CAPACITIES ( in ppm )
D35 sediment size = 0.35 mm
Oischarge per m width of canal (m2/s)
Canai 0.3 0.4 0.5 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0 2.5 3.0 3.5 4.0
Design
Slope
in cm
per km
5 0 0 0 0 1 2 3 3 4 S 5 7 8 Q 10
] 0 0 0 1 2 3 4 5 [} 7 8 9 11 12 13
7 0 0 1 2 3 5 [ 7 8 Q 10 12 14 16 17
8 0 1 2 3 5 [} 8 Q 11 12 13 16 18 20 21
Q 0 1 3 4 ] =] 10 12 13 15 16 19 22 24 26
10 1 2 4 5 8 10 12 14 16 18 19 23 206 28 30
11 1 3 S 7 10 13 15 17 19 21 23 27 30 33 35
12 2 a [ 8 12 15 18 20 22 24 26 31 34 37 40
13 3 S 8 10 14 17 20 23 26 28 30 35 39 42 a5
14 4 =] Q9 12 16 20 23 26 29 32 34 39 43 a7 50
15 5 8 11 14 19 23 26 30 33 35 38 43 48 52 56
16 [} Q 13 16 21 26 30 33 36 39 a2 a8 53 57 b1
17 7 11 14 18 24 29 33 37 a0 a3 a6 53 58 63 67
18 8 12 16 20 206 32 36 40 a4 a8 51 57 63 68 73
19 9 14 18 22 29 35 a0 a4 a8 52 55 b2 b9 74 79
20 10 16 20 25 32 38 43 a8 52 56 60 67 74 80 85
22 13 19 25 30 38 a5 51 56 b1 65 69 78 85 3 Q7
24 16 23 29 35 a4 52 58 ba 69 74 79 88 Qb 103 110
26 20 28 34 40 50 59 bb 73 79 a4 8q Q9 108 116 123
28 23 32 39 a6 57 67 75 82 88 Q4 9 110 120 129 136
30 27 37 a5 52 b4 74 83 91 98 104 109 122 132 142 150
35 37 a9 5Q 68 83 95 105 115 123 130 137 152 164 175 185
40 a8 b3 74 85 102 117 129 140 149 158 166 183 198 210 222
a5 o1 77 91 103 123 139 154 166 177 187 196 216 232 247 260

50 74 92 108 122 145 163 179 193 206 217 227 250 268 285 299



TABLE 1(m):

Canal sediment transporting capacities,

TABLE QOF CANAL SEDIMENT TRANSPORTING CAPACITIES

Canal
Design
Slope
in cm
per km

10
11
12
13
14
15
16
17
18
19
20
22
24
26
28
30
35
40
a5

S0

035 sediment

10

12

15

18

22

25

34

a5

55

&7

10

11

13

15

18

22

25

29

34

45

57

69

83

size

Discharge

10

12

13

15

17

19

23

27

31

36

41

53

67

81

Qb

11

13

14

16

18

20

23

27

32

37

42

47

61

75

91

107

0.40 mm

per

m

0.8

11

13

15

17

19

22

24

26

29

34

40

45

51

57

73

89

107

128

width

12

14

16

18

21

23

26

28

31

34

40

46

52

b5

83

101

120

139

of

11

14

16

19

21

24

27

29

32

35

38

45

51

58

65

72

91

110

131

C in ppm

canal

11

13

16

18

21

24

27

30

33

36

39

42

49

56

63

71

78

98

140

162

)
tma2ss)
1.6 1.8

4 4
5 6
7 8
10 11
12 13
15 16
17 19
20 22
23 2s
26 28
29 31
32 35
36 38
39 42
42 as
46 29
53 56
60 64
68 72
76 80
84 88
104 110
126 132
148 156
171 180

s "

12

14

17

20

23

27

30

33

37

40

44

a3

52

59

67

76

84

Q3

115

138

162

187

0.4am

11
14
17
20
23
a7
30
34
a8
a2
as
a9
53
58
ob
75
ga
93

102

151
176

203

10

13

16

19

22

26

30

33

37

a1

as

50

54

58

(<X}

72

81

90

100

110

161

188

216

11

14

17

21

24

28

32

36

20

as

a9

53

58

b2

&7

76

86

96

100

116

143

170

198

227

12

15

19

22

26

30

34

39

a3

47

52

56

61

bb

71

80

91

101

111

122

150

178

207



TABLE 1(n): Canal sediment transporting capacities, D ;5 = 0.45mm

TABLE OF CANAL SEDIMENT TRANSPORTING CAPACITIES ¢ in ppm )

D35 sediment size = 0.45 mm
Discharge per m width of canal (m2/5)
Canal 0.3 0.4 0.5 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0 2.5 3.0 3.5 4.0
Design
Stope
incm
per km
5 o] 0 0 0 i 1 2 3 3 4 ) [} [ 7 8
[} o] 0 0 1 2 3 3 4 5 [ [} 8 9 10 11
7 0 0 1 1 3 4 5 b 7 8 9 10 12 13 14
8 0 1 1 2 4 5 7 8 9 10 11 13 14 16 17
9 0 1 2 3 5 7 9 10 11 12 13 15 17 19 20
10 [} 2 3 4 7 9 11 12 13 15 16 18 20 22 23
11 1 3 4 [} 8 11 13 14 16 17 19 21 23 25 27
12 1 3 5 7 10 13 15 17 18 20 21 24 a7 29 30
13 2 4 7 9 12 15 17 19 21 23 24 27 30 Je 34
14 3 [} 8 10 14 17 19 22 24 25 27 30 33 36 38
15 4 7 9 12 16 19 22 24 26 28 30 34 37 39 42
16 5 8 11 13 18 21 24 27 29 31 33 37 a0 43 45
17 [} 9 12 15 20 24 27 30 32 34 36 40 44 47 49
18 7 11 14 17 22 26 30 32 35 37 39 a4 a7 51 53
19 8 12 16 19 24 29 32 35 38 40 43 47 51 54 57
20 9 14 18 21 a7 31 35 i8 a1 44 46 51 55 58 61
22 11 17 21 25 31. Jb a1 44 47 50 53 58 62 66 69
24 14 20 25 29 36 42 46 50 54 57 60 55 70 74 78
26 17 24 29 34 41 a7 52 57 60 64 67 73 78 83 8o
28 20 27 33 38 46 53 58 63 7 71 74 . 81 86 91 95
30 23 31 38 a3 52 59 65 70 74 78 81 89 95 100 104
35 32 41 a9 55 66 74 81_ 87 Q2 Q6 100 109 116 122 127
40 41 52 61 68 80 Q0 98 104 110 115 120 129 137 144 150
a5 51 64 74 82 Q6 106 115 122 129 135 140 151 160 167 174

50 62 76 87 Q6 111 123 133 141 148 155 160 173 183 191 198



TABLE 1(o0): Canal sediment transporting capacities, D3 = 0.5mm

TABLE OF CANAL SEDIMENT TRANSPORTING CAPACITIES ¢ In ppm )

D35 sediment size = 0.50 mm
Discharge per m width of canal (m2/s)
Canal 0.3 0.4 0.5 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0 2.5 3.0 3.5 4.0
Design
Stope
in cm
per km
5 0 0 0 0 1 1 2 3 3 4 4q 5 [ 7 7
6 ¢ ¢ 0 1 1 2 3 4 5 5 6 7 8 Q 10
7 0 0 1 1 2 4q S [} [} 7 8 Q 11 12 13
8 0 0 1 2 4q 5 6 7 8 9 10 12 13 14 15
Q9 0 1 2 3 5 7 8 Q i0 11 12 14 16 17 18
10 0 1 3 4 [« 8 10 11 13 14 15 17 19 20 21
11 1 2 4 5 8 10 12 13 15 16 17 19 21 23 24
12 1 3 S 7 Q 12 14 16 17 18 20 22 24 26 28
13 2 4 [} 8 11 14 16 18 19 21 22 25 27 29 31
14 2 5 7 9 13 16 18 20 22 23 25 28 30 32 34
15 3 -} Q 11 15 18 20 22 24 26 28 31 33 35 37
16 4q 7 10 13 17 20 23 25 27 29 30 34 36 39 41
17 5 9 12 14 19 22 25 27 30 31 33 37 a0 a2 44
18 6 10 13 16 21 24 27 30 32 34 36 40 43 45 47
19 7 11 15 18 23 27 30 32 35 37 39 a3 ab 49 51
20 8 13 16 20 25 29 32 35 38 a0 42 46 49 52 ~ 55
22 11 16 20 23 29 34 37 40 43 46 48 52 56 59 62
24 13 19 23 27 34 38 43 a6 49 52 54 59 63 bb 69
26 16 22 27 31 38 a4 a8 52 55 58 60 65 70 73 76
28 19 26 31 36 43 49 53 57 o1 64 bb 72 77 81 84
30 22 29 35 40 48 54 59 63 67 70 73 79 84 88 91
35 30 39 46 51 60 68 73 78 82 8o 89 ’ 96 102 107 111
40 39 49 57 63 74 82 88 Q94 99 103 1006 114 121 126 131
a5 a8 59 68 76 87 96 104 110 115 120 124 133 140 146 151

50 58 70 80 88 101 111 119 126 132 137 142 151 159 1606 171



TABLE 1(p): Canal sediment transporting capacities, D35 = O.6mm

TABLE OF CANAL SEDIMENT TRANSPORTING CAFACITIES C in ppm )

035 sediment Size = 0.60 mm
Discharge per m width of canal (ma2/s)
Canal 0.3 0.4 0.5 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0 2.5 3.0 3.5 4.0
Design
Slope
in cm
per km
) 0 0 0 0 0 1 2 2 3 3 4 4 S5 [} [}
b 0 0 0 0 1 2 3 3 A 5 5 b 7 8 9
7 0 0 0 1 2 3 4 5 ] ] 7 8 Q9 10 11
8 0 0 1 1 3 4 ) [} 7 8 9 10 11 12 13
Q9 0 0 1 2 q [} 7 8 9 10 11 12 14 15 16
10 0 1 2 3 5 7 9 10 11 12 13 15 16 17 18
11 0 2 3 4 7 9 10 12 13 14 15 17 18 20 21
12 1 2 4 [} 8 10 12 14 15 16 17 19 21 22 23
13 1 3 5 7 10 12 14 16 17 18 19 22 23 25 26
14 2 4 [} 8 11 14 16 18 19 20 22 24 26 27 29
15 2 S5 -7 9 13 16 18 20 21 23 24 26 28 30 31
16 3 [} 9 11 15 17 20 22 23 25 26 29 31 33 34
17 4 7 10 12 16 19 22 24 26 27 29 31 34 35 37
18 5 8 11 14 18 21 24 26 28 29 31 34 36 38 40
19 [} 10 13 16 20 23 26 28 30 32 33 36 39 41 42
20 7 11 14 17 22 ) 25 28 30 32 34 36 39 41 aa " 45
22 9 14 17 21 26 29 32 35 37 39 43 a4 a7 a9 51
23 11 16 21 24 29 34 37 a0 42 Y} a6 50 52 55 57
26 i 19 24 28 33 38 a1 a4 a7 a9 51 55 58 61 63
28 16 22 27 31 38 a2 ab aG 52 54 56 60 64 66 69
30 19 26 31 35 a2 a7 51 54 57 59 61 bb 6Q 72 75
35 26 34 40 45 52 58 63 bb 70 72 75 80 84 87 Q0
a0 34 a3 50 55 b4 70 75 79 83 86 89 Q4 Q99 102 105
a5 a2 = 52 60 bb 75 82 88 Q2 Q6 100 103 109 113 117 121

50 51 62 70 77 87 94 101 106 110 114 117 123 129 133 137



TABLE 1(q): Canal sediment tramsporting capacities, D3 = 0.7mm

TABLE OF CANAL SEDIMENT TRANSPORTING CAPACITIES ¢ in ppm )

D35 sediment size = 0,70 mm
Discharge per m width of canal (m2/s)
Canal 0.3 0.4 0.5 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0 2.5 3.0 3.5 4.0
Design :
Slope
in cm
per km
S 0 0 0 0 0 1 1 2 2 3 3 q S S b
6 0 0 0 0 1 1 2 3 3 4 S [} [} 7 8
7 0 0 0 0 1 2 3 4 S b [ 7 8 9 10
8 0 0 0 1 2 q 5 ] ) 7 8 9 10 11 12
9 0 0 1 2 3 S b 7 8 9 10 11 12 13 14
10 0 0 1 3 S ] 8 9 10 11 11 13 14 15 1o
11 0 1 2 q b 8 9 10 11 12 13 18 16 17 18
12 0 2 3 S 7 9 11 12 13 14 15 17 18 20 20
13 1 2 4 ) 8 11 12 14 15 16 17 19 21 22 23
14 1 3 5 7 10 12 14 16 17 18 19 21 23 24 25
15 2 4 -] 8 11 14 16 17 19 20 21 23 as 26 27
16 2 5 7 9 13 15 18 19 21 22 23 25 27 29 30
17 3 ] 9 11 14 17 19 21 23 24 25 28 29 31 32
18 q 7 10 12 16 19 21 a3 25 26 27 30 32 33 34
19 5 8 11 14 18 21 23 as 27 28 29 32 J4 35 37
20 S 9 12 15 19 22 25 a7 29 30 31 34 36 38 ° 39
22 7 12 15 18 23 26 29 31 33 34 36 39 a1 43 a4
24 9 14 18 21 26 30 33 35 37 39 40 43 45 a7 a9
26 12 17 21 25 30 34 37 39 31 43 45 a8 50 52 54
28 14 20 24 28 33 37 41 43 asb a7 49 52 55 57 59
30 17 23 27 31 37 41 a5 a8 50 52 54 57 60 62 64
35 "a3 30 36 40 a7 51 55 58 61 63 65 69 72 74 76
40 30 38 44 49 56 62 [-1-] 69 72 75 77 81 a4q 87 89
a5 38 as 53 58 bb 72 77 80 84 86 88 93 97 100 102

50 45 55 o2 68 77 83 a8 Q2 95 98 100 105 109 112 115



TABLE 1(r): Canal sediment transporting capacities, D35 = 0.8mm

TABLE OF CANAL SEOIMENT TRANSPORTING CAPACITIES { in ppm

035 seadiment size = 0.80 mm
Discharge per m width of canal (m2/s)
Canal 0.3 0.4 0.5 0.6 0.8 1.0 1.2 1.4 1.0 1.8 2.0 2.5 3.0 3.5 4.0
Design .
Slope
in cm
per xm
5 0 0 o] o] o 0 1 1 2 2 3 3 ) 5 5
[} 0 o] o] o] 0 1 2 2 3 3 a 5 [ 6 7
7 0 o} o o] 1 2 3 a 4 5 5 b 7 8 Q
8 0 0 0 1 2 3 4 5 6 [} 7 3 9 10 10
Q 0 o 6] 1 3 4 5 b 7 8 8 10 11 12 12
10 0 0 1 2 4 5 7 8 3 9 10 12 13 14 14
i1 0 0 2 3 5 7 8 Q 10 11 12 13 15 15 1o
1e 0 1 2 4 b 8 9 11 12 i3 14 15 lo 17 18
13 0 2 3 5 7 Q 11 12 13 14 15 17 18 19 20
13 0 2 4 ) Q 11 13 14 15 16 17 19 20 21 22
15 1 3 5 7 10 12 14 16 17 18 19 21 22 23 24
16 1 4 6 8 11 14 16 17 19 20 21 23 24 2% 26
17 2 5 7 9 13 15 17 19 20 21 23 25 26 27 28
18 3 6 8 11 14 17 19 21 22 237 24 27 28 29 31
19 3 7 10 12 16 18 21 22 24 25 20 28 30 31 33
20 4 8 11 13 17 20 22 24 24 27 28 30 32 34 3¢
22 ] 10 13 16 20 23 26 28 29 31 32 34 36 38 39
248 8 12 1o 19 23 27 29 31 33 35 36 38 40 a2 43
20 10 15 19 22 27 30 33 35 37 38 40 a2 a4 a6 a7
25 12 17 22 25 30 34 36 39 a1 a2 q4 46 a9 50 5S¢
30 14 20 24 28 33 37 40 43 45 46 a8 51 53 55 56
35 20 27 32 36 42 46 a9 52 54 56 S . . b1 63 65 6/
a0 27 34 a0 413 51 55 59 b2 b4 0b 68 71 74 76 8
as 33 42 48 52 59 05 68 72 74 76 78 82 85 a7 89

50 a0 49 56 61 69 74 78 81 84 87 89 Q3 6 38 100



TABLE 1(s):

Canal sediment transporting capacities, Dy = 0.9mm

TABLE OF CANAL SEDIMENT TRANSPORTING CAPACITIES

Canat
Desig
S31ope
nocm
per

10

11

‘e
n

13

n

Km

035

sediment

13

15

13

24

31

37

a4

sice =

Discharge

12
14
17

19

29
36
a3

50

25

32

a0

a7

55

0.90 mn

per

14

15

16

21

24

27

30

38

40

54

62

vidth

24

27

30

a2

50

58

b7

at

L8]

wm

17

19

20

23

26

30

33

3o

as

53

62

70

{m2/s)

( in ppm )
canal
1.4 1.6
1 1
2 2
3 4
a &)
5 b
7 1]
2] 9
10 11
11 12
12 P4
14 15
15 17
17 18
19 20
20 22
22 £3
25 27
28 30
32 33
35 37
38 40
47 49
50 58
ba 67
73 76

1

.3

28

31

35

=3}

[ 3

78

12

14

15

19

20

24

25

29

32

3o

39

52

ol

70

79

ol

73

83

44

a7

57

0b

76

85

21

23

25

28

30

34

38

41

a5

a9

58

68

77

a7

a6

50

60

6Q

79

a9



TABLE 1(t):

TAglLE OF CANAL SEOIMENT TRANSPORTING CAPACITIES

035 segiment size = 1.00 mm

Discharge per m width of
Canai 0.3 0.4 0.5 0.6 ¢.8 1.0 1.2
Design
Slape
nocm
per xm
5 0 0 0 0 0 0 o]
&) 0 ¢} 0 0 0 4] 1
7 0 [0} V] 0 ¢} 1 2
3 0 0 [¢] 0 1 2 3
G o 0 0 0 2 3 4
1C 0 4] 0 1 2 4 ]
11 0 o] 1 1 3 5 &
1e o] ¢] 1 2 a [} 7
13 0 [0} 2 3 5 7 Q
14 0 1 2 q o ¢} 10
15 o 1 3 5 8 10 11
1o 0 2 a 4] Q 11 13
17 1 3 5 7 10 12 14
13 1 4 & 8 11 13 15
i3 2 3 7 Q 1z 15 17
20 2 5 a 10 14 16 18
22 3 7 10 12 16 16 21
24 5 ] 12 15 19 22 24
Z0 7 11 15 17 22 25 27
28 8 13 17 20 24 27 30
30 10 15 16 22 27 30 a3
35 .15 21 26 29 34 38 a1
12 21 27 32 36 41 a5 48
3 26 34 39 43 a9 53 56
50 Jja 40 46 50 56 61 64

( in ppm )
canal (m2/s)
1.4 .0 1
1 1
2 e
2 3
4 a
5 5
[$) B
7 [S]
g ¥
10 il
11 1e
13 14
14 15
15 17
17 143
18 i
20 21
23 24
26 27
29 30
32 33
35 Je
43 44
51 52
59 61
67 69

re
n

38

46

54

70

64

72

Canal sediment transporting capacities, D35 = 1.0mm

58

66

75

20

30

33

36

40

a3

51

60

68

77

34

37

a1

44

53

o1

70

78

32

35

3y

az

54

b2

80



TABLE 1(u):

Canal sediment transporting capacities, D,g=

TABLE OF CANAL SEDIMCNT TRANSPORTING CAPACITIES

Canai
Desig
Slope
i Cm
per

3

T
fead

a5

50

n

km

035

sediment

14

18

11

15

19

size =

Discharge

10

15

24

28

.6

17

22

w
(¥}

1.50 mm

per

11

13

15

21

26

31

37

width

11

13

15

17

19

of

17

19

21

26

37

a2

C in ppm )

canail

14

16

18

20

23

33

39

a4

H

[

~

19

2

24

10

11

12

25

30

36

a1

47

10

11

12

a2

a8

1.5mm

18
20
23
25
27
3)
38
a4

a9

12

13

14

16

17

22

24

26

28

22

25

27

29

35

a0

a6

51



s

18

20

20

10

10

11

TABLE 1(v): Canal sediment transporting capacities, D;c = 2.0mm
TABLE OF CaANaL SEDIMENT TRANSPUORTING CAPACITIES C in ppm )
D35 segiment size = 2,00 mm
Discharge per m wigtn of canal (m2/s)
Canali 6.3 0.4 0.5 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0 2.9
Design
Stope
0ocm
per km
5 0 ] U 0 0 0 0 i} 0 0 0 0
6 0 0 0 0 0 [V 0 0 5 0 0 1
7 4] 0 0 0 0 0 4] 0 0 0 1 1
8 0 0 0 0 0 0 0 [§] 1 1 1 2
= el 0 Q g 0 0 g 1 1 2 S 3
10 0 V] v 0 0 o] i H @ 2 2 3
11 0 [ 0 0 0 0 1 2 2 J 3 3
tz 0 0 0 0 0 1 2 2 3 3 a S
13 0 0 g 0 0 1 2 3 3 d4 5 5
14 0 0 0 0 1 2 3 3 2 5 5 o
15 ] 0 0 0 1 2 3 q 5 5 3} 7
1o o] o] 0 0 3 5 [ [ 7 8
v 0 3 ] [+] 7 7 9
0 1 a [ 7 8 8 9
0 1 5 7 3 S 9 10
1 2 5 B 8 G 10 11
1 3 7 Q 10 11 11 12
2 a 3 10 11 e 13 14
3 5 9 12 13 14 14 10
a4 [} 11 14 14 5 ib 17
S 7 12 15 16 17 18 19
35 2 5 8 10 14 16 18 19 20 21 22 23
ag0 a 8 11 14 17 20 21 23 24 25 26 a7
i35 . o 11 13 17 21 23 25 27 23 29 30 31
5¢ 9 14 18 21 25 a7 29 31 32 33 34 35



TABLE 2(a): Sluice channel threshold depths (in m), D35 = 0.laom

TABLE DF SLUICE CHANNEL THRESHOLD DEPTHS

D35 sediment size = 0.10 mm
Sediment transporting capacity of canal (ppm)
Discharge 10 15 20 30 40 60 80 100 150 200 300 400 600 800 1000
per m width
in sluice
channel
m2/s
0.20 0.93 0.92 0.91 0.90 0.8B8B9 0.88 0.87 0.87 0.85 0.85 0.83 0.83 0.81 0.80 0.80
0.25 1.02 1.01 1.00 0.99 0.98 0.96 0.95 0.94 0.93 0.92 0.90 0.89 0.88 0.87 0.86
0.30 1.11 1.10 1.09 1.07 1.06 1.04 1.03 1.02 1.00 0.99 0.97 0.96 0.94 0.93 0.92
0.35 1.20 1.18 1.17 1.15 1.13 1.11 1.10 1.09 1.07 1.0% 1.03 1.02 1.00 0.99 0.97
0.40 1.29 1.26 1.25 1.23 1.21 1.19 1,17 1.16 1.14 1,12 1.10 1.08 1.06 1.04 1.03
0.45 1.37 1.3% 1.33 1.30 1.28B 1.26 1.24 1.23 1.20 1.18 1.16 1.14 1.12 1.10 1.08
0.50 1.4 1.43 1.41 1,38 1.36 1.33 1.31 1.29 1.27 1.2% 1.22 1.20 1.17 1.15 1.14
0.60 1.61 ;.SB 1.56 1.53 1.50 1.47 1.45 1.43 1.39 1.37 1.34 1.31 1.28 1.26 1.24
0.70 1.77 1.73 1.71 1.67 1.64 1.60 1.8 1.56 1.52 1,49 1.45 1.43 1.39 1.36 1.34
0.80 1.93 1.88 1.85 1.81 1.78 1.74 1.71 1.68 1.64 1.061 1.56 1.54 1.49 1.86 1.44
0.90 2.08 2.03 2.00 1.95 1.91 1.87 1.83 1.80 1.76 1.72 1.68 1.64 1.60 1.56 1.54
1.00 2.23 2.18 2.14 2.08 2.05 1.99 1.96 1.93 1.87 1.84 1.78 1.75 1.70 1.66 1.63
1.10 2.38 2.32 2.28 2.z2 2.18 2.12 2.08 2.05 1.99 1.95 1.89 1.85 1.79 1.76 1.73
1.20 2.52 2.46 2.41 2.35 2.31 2.24 2.20 2.16 2.10 2.06 1.99 1.95 1.89 1.85 1.82
1.30 2.67 2.60 2.55 2.48 2.43 2.36 2.32 2.28 2.21 2.16 2.10 2.05 1.99 1.94 1i.91
1.40 2.81 2.73 2.68 2.61 2.5 2.48 2.43 2.39 2.32 2.2 2.20 2.15 2.08 2.03 2.00
1.50 2.95 2.87 2.82 2.74 2.68 2.60 2.5 2.51 2.43 2.38 2.30 2.2% =2.18 2.13 2.09
1.60 3.09 3.01 2.95 2.86 2.8B80 2.72 2.66b 2.62 2.54 2.48 2.40 2.35 2.27 2.21 2.17
1.80 3.36 3.27 3.20 3.11 3.05 2.96 2.89 2.84 2.75 2.69 2.60 2.54 2. 45 2.39 2.34
2.00 3.63 3.53 3.46 3.36 3.29 3.18 3.11 3.06 2.96 2.89 2.79 2.72 2.63 2.56 2.51
2.20 3.90 3.79 3.71 3.60 3.%2 3.41 3.33 3.27 3.16 3.09 2.98 2.91 2.80 2.73 2.8
2.40 4.16 4.04 3.96 3.83 3.75 3.63 3.55 3.48B 3.36 3.28 3.17 3.09 2.98 2.90 2.84
2.60 4.42 4.29 4.20 4.07 3.98 3.85 3.76 3.69 3.5 3.47 3.35 3.27 3.1%5 3.07 3.00
2.80 4.68 4.54 4.44 4.30 4.20 4.07"3.91 3.89 3.76 3.66 3.53 3.44 3.32 3.23 3.1%
J.00 4.93 4.79 4,68 4.53 4.43 4.28 4.18 4.10 3.95 3.85 3.71 3.62 3.48 3.39 3.32
3.50 5.56 5.39 5.27 5.09 4.97 4.80 4.69 4.59 4.43 4.31 4.15 4.084 3.89 3.78 3.70

4.00 6.17 5.98 5.84 5.65 5.51 5.32 5.18 5.08 4.90 4.77 4.59 4.4 4.29 4.17 4.07



TABLE 2(b): Sluice channel threshold depths (in m), D35 = 0.12mm

TABLE OF SLUICE CHANNEL THRESHDLD DEPTHS

D35 sediment size = 0.12 mm
Sediment transporting capacity of canal (ppm)
Discharge 10 15 20 30 40 60 80 100 150 200 300 400 600 800 1000
per m width
in stuice
channel
m2/s
0.20 0.94 0.93 0.92 0.91 0.90 0.88 0.87 0.87 0.85 0.84 0.83 0.82 0.81 0.80 0.79
0.25 1.03 1.02 1.01 0.99 0.98 0.96 0.9 0.94 0.93 0.91 0.90 0.89 0.87 0.86 0.85
0.30 1.12 1.11 1.09 1.47 1.06 1.04 1.03 1.02 1.00 0.98 0.96 0.95 0.93 0.92 ©0.91
0.35 1.2¢ 1.19 1.17 1.15 1.14 1,11 1.10 1.09 1.06 1.05 1.03 1.01 0.99 0.97 0.96
0.40 1.30 1.27 1.26 1.23 1.21 1.19 1.17 1.16 1,13 1.11 1.09 1.07 1.04 1.03 1.01
0.45 1.38 1.35 1.33 1.31 1.29 1.26 1.24 1.22 1.19 1.1/ 1.1% 1.13 1.10 1.08 1.06
0.50 1.46 1,43 1.41 1.38 1.36 1.33 1.31 1.29 1.26 1.24 1.20 1.18 1.15 1.13 1.12
0.60 1.63 1.59¢ 1.57 1.53 1.50 1.47 1.44 1,42 1.38 1.36 1.32 1.29 1.26 1.23 1.21
0.70 1.79 1.74 1.71 1.67 1.64 1.60 1.7 1.4 1.50 1.47 1.43 1.40 1.36 1.33 1.31
0.80 1.94 1.89 1.86 1.81 1.78 1.73 1.69 1.67 1.62 1.59 1.54 1.50 1.46 1.43 1.40
0.90 2.09 2.04 2.00 1.95 1.91 1.86 1.82 1,79 1.73 1.70 1.64 1.61 1.56 1.52 1.49
1.00 2.24 2.18 2.14 2.08 2.04 1.98 1.94 1.91 1.85 1.81 1.75 1.71 1.65 1.61 1.58
1.10 2.39 2.32 2.28 2.21 2.17 2.10 2.06 2.02 1.96 1.91 1.85 1.81 1.74 1.70 1.67
1.20 2.53 2.46 2.42 2.34 2.29 2.22 2.17 2.13 2.07 2.02 1.95 1.90 1.84 1.79 1.7¢6
1.30 2.68 2.60 2.55 2.47 2.42 2.34 2.29 2.25 2.17 2.12 2.05 2.00 1.93 1.88 1.84
1.40 2.82 2.74 2.8 2.60 2.54 2.46 2.40 2.3b 2.28 2.22 2.15 2.09 2.02 1.96 1.92
1.50 2.96 2.87 2.81 2.73 2.66 2.58 2.52 2.47 2.38 2.32 2.24 2.18 2.10 2.05 2.01
1.60 J.10 3.01 2.94 2.85 2.78 2.69 2.63 2.58 2.49 2.42 2.34 2.27 2.19 2.13 2.09
1.80 3.37 3.27 3.20 3.09 3.02 2.92 2.85 2.79 2.69 2.2 2.52 2.45 2.3b6 2.30 =2.25
2.00 3.4 3.53 3.45 3.33 3.25 3.14 3.06 3.00 2.89 2.81 2.71 2.63 2.33 2.46 2.40
2.20 3.90 3.78 3.69 3.57 3.48 3.36 3.27 3.20 3.09 3.00 2.88 2.80 2.69 2.61 2.56
2.40 4a.16 4.03 3.94 3.80 3.7i 3.57 3.48 3.41 3.28 3.19 3.06 2.97 2.85 2.77 2.71¢
2.60 4.42 .4.28 4.18 4.03 3.93 3.78 3.68 3.61 3.47 3.37 3.23 3.14 3.01 2.92 2.85
2.80 4.68 4.52 4.41 4.26 4.15 3.99 3.89 3.80 3.65 3.55 3.41 3.31 3.17 3.07 3.00
3.00 4.93 4.76 4.65 4.48 4.36 4.20 4.09 4.00 3.84 3.73 3.58 3.47 3.32 3.22 3.14
3.50 5.5 6.36 ‘5.22 5.03 4.89 4.71 4.58 4.47 4.29 4.16 3.99 3.87 3.70 3.59 3.50

4.00 6.15 5.93 65.78 5.56 b.41 5.20 5.05 4.94 4.73 4.59 4.39 4.26b 4.07 3.94 3.84



Discharge
per m width
in sluice

TABLE 2(c): Sluice channel threshold depths (in m), D35 = 0.l4mm

TABLE OF

channel
ma/s

0.

0

20

.25

.30

.35

.40

)

.50

.60

.70

.80

.90

.00

.10

.20

.30

.40

.50

.60

.80

.00

.20

.40

.60

.80

.00

.50

.00

D35

SLUICE CHANNEL THRESHOLD DEPTHS

10

.95

.04

.13

.22

.30

.39

.47

.63

.79

.95

.10

.25

.39

.54

.68

.82

.96

.10

.37

.64

.90

.16

.41

.66

91

.52

.11

sediment

15

0.93

size

20

.92

.01

.10

.18

.26

.42

.57

.72

.86

.00

.14

.28

.41

.54

67

.80

Q3

.18

.43

.67

.91

.14

38

60

.17

.71

transporting capaclity of canal

= 0.14 mm

Sediment

30 40 60
0.91 0.90 0.89
0.99 0.98 0.96
1.08 1.06 1.04
1.16 1.14 1.11
1.23 1.21 1.19
1.31 1.29 1.26
1.38 1.36 1.33
1.53 1.50 1.46
1.67 1.64 1.59
1.81 1.77 t.72
1.94 1.90 1.84
2.08 2.03 1.97
2,21 2.16 2.09
2,33 2.28 2.20
2.46 2.40 2.32
2.59 2.52 2.43
2.71 2.64 2.55
2.83 2.76 2.66
3.07 2.99 2.88
3.30 3.22 3.10
3.93 3.44 3.31
3J.76 3.66 3.52
3.98 3.87 3.72
4.21 4,09 3.92
4,43 4,30 4.12
4.96 4.81 4.61
5.48 5.31 5.09

80

.88

.95

.03

.10

.17

23

.30

.43

.56

.68

.80

92

.03

15

.37

.48

.59

.80

.01

.21

.41

. b1

.80

.00

.47

.93

100

.01

.08

.15

.22

.28

.41

.53

.65

.77

.88

.00

.11

.22

.32

.43

.54

.74

.94

.14

.33

.53

.72

.q0

.36

.80

150

.92

.99

.06

.12

.19

.25

.37

.49

.60

.71

.82

.93

.03

.14

.24

.34

.44

.63

.82

.01

20

.38

.56

.73

.16

.58

200

0.91

{(ppm)

300 400
0.83 0.82
0.89 0.48
0.96 0.94
1.02 1.00
1.08 1.06
1.13 1.11¢
1.19 1.17
1.30 1.27
1.41 1.38
1.51 1.48
1.61 1.57
1.71 1.67
1.81 1.76
1.91 1.86
2.00 1.95
2.09 2.03
2.18 2.12
2.27 2.21
2.45 2.38
2.063 ‘2.55
2.80 2.71
2.96 2.87
3.13 3.03
3.29 3.18
J.45 3.34
3.84 3.7%
4.22 4.07

600

.80

.86

.92

.99

.03

.08

.13

.24

.33

.43

.52

. b1

.70

.78

.87

.95

.04

.12

.28

.44

.59

.74

.89

.04

.18

.53

.87

800

.79

.85

.91

.96

.01

.06

.11

.21

.30

.39

.48

.57

.65

.74

.82

.90

.98

.06

.21

.36

.51

.79

.94

.07

.41

.74

1000

0.89

0.95

1.00

1.05

1.09

1.19

1.28

1.37

1.45

1.62

1.70

1.78

1.85

1.93

2.01

2.16

2.30

2.45

2.72

2.86

2.99



Discharge
per m width
in sluice

TABLE 2(d):

TABLE OF

channel
ma/s

a.

0.

20

25

.30

.35

.40

.45

.50

.60

.70

.80

.90

.00

.10

.20

.30

.40

.50

.60

.80

.00

.20

.40

.60

.80

.00

.50

.00

Sluice channel threshold depths (in m), D5 = 0.16mm

CHANNEL THRESHOLD DEPTHS

SLUICE
sediment

10 15
.95 0.94
.04 1.03
.13 1,11
.22 1.20
.31 1.28
.39 1.36
.48 1.44
.64 1.60
.80 1.75
.95 1.90
.10 2.04
.25 2.18
.40 2.32
.54 2.4¢6
.68 2.60
.B2 2.73
.96 2.86
.10 2.99
.37 3.25
.63 3.50
.89 3.75
.14 3.99
.39 .4.23
.64 4.4b
.89 4,70
.49 5.27
.07 5.82

.53 2.45 2.38 2.30 2.23 2.19 2.10 2.04 1.96 1

size = 0.16 mm
Sediment transporting capacity af canal (ppm)
20 30 40 60 80 100 150 200 300 400 600 800 1000

.93 0.%91 0.90 0.89 0.7 0.87 0.85 0.84 0.82 0.81 0.80 0.79 0.78
.01 1.00 0.98 0.96 0.95 0.94 0.92 0.91 0.89 0.87 0.86 0.B4 0.83
.10 1.08 1.06 1.04 1.02 1.01 0.99 0.97 0.95 0.93 0.91 0.90 0.88
.18 1.16 1.14 1.11 1,09 1.08 1.05 1.03 1.01 0.99 0.97 0.95 0.93
.26 1.23 1.21 1.18 1.16 1.15 11.12 1.10 1.07 1.05 1.02 1.00 0.98
.34 1.31 1,29 1.25 1,23 1.21 1.18 1.16 1.12 1.10 1.07 1.05 1.03
.42 1.3 1.36 1.32 1.30 1.28 1.24 1.21 1.18 1.15 1.12 1.09 1.07
.57 1.53 1.50 1.45 1.42 1.40 1.36 1.33 1.28 1.25 1.21 1.19 1.16
.72 1.67 1.63 1.8 1.55 1.52 1.47 1.44 1.39 1.35 1.31 1.27 1.25

.86 1.80 1.76 1.71 1.67 1.64 1.58 1.54 1.49 1.45 1.40 1.36 1.33

00 1.94 1.89 1.83 1.79 1.75 1.69  1.65 1.59 1.54 1.49 1.45 1.41

.14 2.07 2.02 1.95 1.90 1.86 1.79 1.7 1.68 1.63 1.57 1.53 1.49
.27 2.20 2.14 2.07 2.01 1.97 1.90 1.B5 1.77 1.72 1.66 1.b6b1 1.57

.40 2.32 2.26 2.18 2.12 2.08 2.00 1.94 1.87 1.81 1.74 1.69 1.65

.66 2.57 2.50 2.41 2.34 2.29 2.20 =2.13 2.05 1.98 1.90 1.84 1.80
.79 2.69 2.62 2.52 2.45 2.39 2.30 2.23 2.13 2.07 1.98 1.91 1.87
.92 2.81 2.73 2.63 2.85 2.49 2.39 2.32 2.22 2.15 2.05 1.99 1.94
.16 3.05 2.96 2.8B4 2.76 2.69 2.58 2.50 2.39 2.31 2.21 2.13 2.08
.41 3.28 3.18 3.05 2.96 2.B9 2.7b 2.68 2.55 2.47 2.35 2.28 2.22
.64 3.50 3.40 3.26 3.16 3.08B 2.94 2.85 2.72 2.62 2.50 2.41 2.35
.88 3.72 3.61 3.4 3.35 3.27 3.12 3.02 2.88 2.78 2.04 2.55 2.48
.11 3.94 3.82 3.66 3.54 3.45 3.29 3.18 3.03 2.93 2.78 2.68 2.61
.34 4.16 4.03 3.85 3.73 3.64 3.47 3.35 3.19 3.07 2.92 2.81 2.74
.56 4.37 4.23 4.05 3.92 3.81 3.63 3.51 3.34 3.22 3.06 2.94 2.86
.11 4.8B9 4.74 4.52 4.37 4.25 4.05 3.90 3.71 3.57 3.39 3.26 3.16

.65 5.40 5.22 4.98 4.81 4.68 4.45 4.29 4.06 3.91 3.71 3.56 3.4b



TABLE 2(e): Sluice channel threshold depths (in m), D3 = 0.18mm

TABLE OF SLUICE CHANNEL THHRESHOLD DEPTHS

D3s sediment size = 0.18 mm
Sediment transporting capacity of canal (ppm)
Discharge 10 15 20 30 40 60 80 100 150 200 300 400 600 800 1000
per m width
in sluice
channel
ma2/s
0.20 0.95 0.94 0.93 0.91 0.90 0.89 0.B7 0.B7 0.85 0.84 0.82 0.81 0.79 0.78 0.77
0.25 1.04 1.03 1.01 1.00 0.98 0.96 0.95 0.94 0.92 0.90 0.88 0.87 0.85 0.84 0.82
0.30 1.14 1.11 1.10 1.08 1.06 1.04 1.02 1.01 0.98 0.97 0.94 0.93 0.90 0.89 0.87
0.35 1.22 1.20 1.18 1.16 1.14 1.11 1.09 1,08 1.05 1.03 1.00 0.98 0.96 0.94 0.92
0.40 1.31 1.28 1.26 1.23 1.21 1.18 1.16 1.14 1.11 1.09 1.06 1.04 1,01 0.98 0.97
0.45 1.40 1.36 1.34 1.31 1.28 1.25 1,22 1.21 1.17 1.15 1.11 1.09 1.05 1.03 1.0t
0.50 1.48 1.44 1.42 1.38 1.35 1.32 1.29 1.27 1.23 1.20 1.17 1.14 1,10 1.08 1.06
0.60 1.64 1.60 1.57 1.52 1.49 1.45 1.42 1.39 1.3%5 1.3t 1.27 1.24 1.20 1.17 1.14
0.70 1.80 1.7 1.71 1.66 1.63 1.57 1.54 1.5 1.46 1.42 1.37 1.33 1.28 1.25 1.23
0.80 1.95 1,90 1.86 1.80 1.76 1.70 1.66 1.62 1.56 1.%2 1.47 1.43 1.37 1.33 1.31
0.90 2.10 2.084 1.99 1.93 1.88 1.82 1.77 1.73 1.67 1.62 1.5 1.52 1.46 1.41 1.38
1.00 2.25 2.18 2.13 2.06 2.01 1.93 1.88 1.84 1.77 1.72 1.65 1.60 1.54 1.49 1.4¢6
1.10 2.40 2.32 2.26 2.19 2.13 2.05 1.99 1.95 1.87 1.82 1.74 1.69 1.62 1.57 1.53
1.20 2.54 2.46 2.40 2.31 2.25 2.16 2.10 2.06 1.97 1.91 1.82 1.77 1.70 1.64 1,60
1.30 2.68 2.59 2.52 2.43 2.37 2.27 2.21 2.16 2.07 2.01 1.92 1.86 1.77 1.72 1.67
1.430 2.82 2.72 2.65 2.55 2.48 2.38 2.51 2.26 2.16 2.10 2.00 1.94 1.85 1.79 1.74
1.50 2.95 2.85 2.78 2.67 2.60 2.49 2.42 2.3b 2.26 2.19 2.09 =2.02 1.92 1.86 11.81
1.60 3.09 2.98 2.90 2.79 2.71 2.60 2.%2 2.46 2.35 2.27 2.17 2.10 2.00 1.93 1.88
1.80 3.36 3J3.23 3.15 3.02 2.93 2.81 2.72 2.65 2.53 2.45 2.33 2.25 2.14 2.07 2.01
2.00 3.2 3.48 3.38 3.25 3.15 3.01 2.92 2.84 2.71 2.62 2.49 2.40 2.28 2.20 2.14
2.20 3.88 3J3.72 3.2 3.47 3.36b 3.2¢ 3.1t 3.03 2.88 2.78 2.5 2.55 2.42 2.33 2.27
z.40 4.13 3.97 3.85 3.69 3.57 3.41 3.30 3.21 3.0 2.95 2.80 2.70 2.56 2.46 2.39
2.60 4.38 4.20 4.08 3.90 3.78 3.60 3.48 3.39 3.22 3.11 2.95%5 2.84 2.69 2.59 2.51
2.80 4a.62 4.43 4.30 4.11 3.98 3.79 3.bb 3.5 3.38 3.26 3.09 2.98 2.82 2.71 2.63
3.00 4.806 4.6 4.52 4.32 4.18 3.98 23.84 3.74 3.54 3.42 3.24 3.11 2.95 2.83 2.74
3.50 5.45 5.22 5.06 4.83 4.67 4.44 4.28 4.16 3J.94 3.79 3.59 3.45 3J3.26 3.13 3.03

4.00 .03 5.77 5.58 .32 5.14 4.88 4.70 4.57 4.33 4.16 3.93 3.77 3.56 3.41 3.30



TABLE 2(f): Sluice channel threshold depths (in m), D35 = 0.2mm

TABLE OF SLUICE CHANNEL THRESHOLD DEPTHS

D35 sediment size = 0.20 mm
Sediment transporting capacity of canal (ppm)
Discharge 10 15 20 30 40 60 80 100 150 200 300 400 600 800 1000
per m width
in sluice
channel
m2/s
0.20 0.95 0.94 0.93 0.91 0.90 o0.89 0.87 0.80 0.8 0.83 0.B2 0.81 0.79 0.78 0.77
0.25 1.05 1.03 1.02 1.00 0.98 0.96 0.95 0.94 0.92 0.90 0.8 0.86 0.84 0.83 0.8B2
0.30 1.14 1.12 1.10 1.08 1.06 1.04 1.02 1.01 0.98 0.96 0.94 0.92 0.90 0.88 0.87
0.35 1.23 1.20 1.18 1.16 1.14 1.11 1.09 1.07 1.04 1.02 0.99 0.97 0.95 0.93 0.91
0.40 1.31 1.28 1.26 1.23 1.21 1.18 1.1%5 1.14 1.10 1.08 1.05 1,03 1.00 0.97 10.96
0.45 1.40 1.36 1.34 1.31 1.28 1.25 1.22 1.20 1.16 1.14 1.10 1.08 1.04 1.02 1.00
0.50 1.48 1.44 1.42 1.38 1.35 1.31 .1.28 1.26 1.22 1.19 1.15 1.13 1.09 1.06 1.04
0.60 1.64 1.60 1.57 1.52 1.49 1.44 1.41 1.38 1.33 1.30 1.26 1.22 1.18 1.15 1.13
0.70 1.80 1.75 1.71 1.66 1.62 1.57 1.3 1.50 1.44 1.41 1.35 1.32 1.27 1.23 1.20
0.80 1.95 1.89 1.85 1.79 1.75 1.69 1.64 1.61 1.55 1.51 1.45 1.41 1.35 1.31 1.28
0.90 2.10 2.04 1.99 1.92 1.87 1.B1 1.76 1.72 1.65 1.60 1.54 1.49 1.43 1.39 1.35
1.00 2.25 2.18 2.12 2.05 2.00 1.92 1.87 11.B3 1.75 1.70 1.63 1.58 1.51 1.46 1.43
1.10 2.39 2.31 2.26 2.i18 2.12 2.03 1.98 1.93 1.85 1.79 1.71 1.66 1.59 1.53 1.50
1.20 2.53 2.45 2.39 2.30 2.23 2.15 2.08 2.03 1.95 1.88 1.80 1.74 1.66 1.61 1.56
1.30 2.67 2.58 2.51 2.42 2.35 2.25 2.19 2.13 2.04 1.97 1.88 1.8B2 1.74 1.68 1.63
1.40 2.81 2.71 2.64 2.54 2.46 2.3b 2.29 2.23 2.13 2.0¢b6 1.97 1.90 1.81 1.74 1.70
1.50 2.95 2.B4 2.76 2.65 2.58 2.47 2.39 2.33 2.22 2.15 2.05 1.98 1.88 1.81 1.76
1.60 3.08 2.97 2.89 2.77 2.69 2.57 2.49 2.43 2.31 2.23 2.13 2.05 1.95 1.88 1.8B3
1.80 3.35 3.22 3.13 3.00 2.91 2.78 2.8 2.61 2.49 2.40 2.28 2.20 2.09 2.01 1.95
2.00 3.60 3.47 3.36 3.22 3.12 2.98 2.B7 2.80 2.66 2.5b6b 2.43 2.34 2.22 2.14 2.07
2.20 3.86 3.71 3.9 3.44 3.33 3.17 3.06 2.98 2.83 2.73 2.58 2.48 2.35 2.26 2.19
2.40 4.11 3.94 3,82 3.65 3.53 3.36 3.24 3.15 2.99 2.88 2.73 2.62 2.48 2.38 2.31
2.60 4.36 4,17 4,04 3.86 3.73 3.55 3.42 3.33 3.15 3.03 2.87 2.76 2.61 2.50 2.42
2.80 4.60 4.40 4.26 4.07 3.93 3.74 3.60 3.50 3.31 3.19 3.01 2.B9 2.73 2.2 2.54
3.00 4.84 4.63 4.48 4.27 4,12 3.92 3.77 3.66 3.47 3.33 3.15 3.02 2.85 2.73 2.65
3.50 5.42 5.18 5.01 4.77 4.60 4.36 4.20 4.07 3.85 3.69 3.48 3.34 '3.15 3.01 2.91

4.00 5.99 5.72 5.52 6.25 5.06 4.79 4.61 4.47 4.21 4.05 3.81 3.65 3.43 3.28 3.17



TABLE OF
D35
Discharge
per m width
in stuice
channel
m2/s
0.20 0
0.25 1
0.30 1
0.35 1
0.40 1
0.45 1
0.50 1
0.60 1
0.70 1
0.80 1
0.90 2
1.00 2
1.10 2
1.20 2
1.30 2
1.40 2
1.50 2
1.60 3
1.80 3
2.00 3
2.20 3
2.40 [}
2.60 4
2.80 4
3.00 4
3.50 5
4.00 5

TABLE 2(g): Sluice channel threshold depths (in m), D g = 0.22mm
SLUICE CHANNEL THRESHOLD DEPTHS
sediment size = 0.22 mm
Sediment transporting capacity of canal (ppm)
10 15 20 30 40 60 80 100 150 200 300 400 600 800 1000

.95 0.94 0.93 0.91 0.90 o0.88 0.7 0.80 0.85 0.8 0.81 0.80 0.78 0.77 0.7¢&
.05 1.03 1.02 1.00 0.98 0.96 0.95 0.93 0.91 0.90 0.87 0.80 0.84 0.82 0.81
.14 1,12 1.10 1.08 1.06 1.03 1.02 1.00 0.98 0.96 0.93 0.91 0.89 0.87 0.86
.23 1.20 1.18 1.15 1.13 1.1t 1.08 1.07 1.04 1.02 0.99 0.97 0.94 0.92 0.90
.31 1,28 1.26 1.23 1.21 1,17 1.15 1.13 1.10 1.07 1.04 1.02 0.99 0.96 0.95
.40 1.36 1.34 1.30 1.28 1.24 1.22 1.19 {.16 1.13 1.09 1.07 1.03 1.01 0.99
.48 1.44 1.42 1.38 1.35 1,31 1.28 1.26 1.21 1.18 1.14 1.12 1.08 1.05 1.03
.64 1.60 1.56 1.52 1.48 1.44 1.40 1.37 1.32 1.29 1.24 1.21 1.16 1.13 1.11
.80 1.75 1.71 1.65 1.61 1.56 1.%52 1.49 1.43 1.39 1.34 1.30 1.25 1.21 1.18
.95 1.89 1.B5 1.79 1.74 1.68 1.63 1,60 1.53 1.49 1:4? 1.39 1.33 1.29 1.2¢6
.10 2.03 1.98 1.92 1.86 1.79 1.74 1.70 1.63 1.59 1.52 1.47 1.41 1.36 1.33
.24 2.17 2,12 2.04 1.99 1.91 1.85 1.81 1.73 1.68 1.60 1.55 1.48 1.43 1.40
.39 2.31 2.25 2.16 2.10 2.02 1.96 1.91 1.83 1.77 1.69 1.63 1.56 1.50 1.46
.53 2.44 2.38 2.29 2.22 2.13 2.06 2.01 1.92 1.86 1.77 1.71 1.63 1.57 1.53
.67 2.57 2.50 2.40 2.33 2.24 2.16 2.11 2.01 1.95 1.85 1.79 1.70 1.64 1.59
.80 2.70 2.63 2.52 2.45 2.34 2.26 2.21 2.10 2.3 1.93 1.86 1.77 1.71 1.606
.94 2.83 2.75 2.64 2.56 2.44 2.3b 2.30 2.19 2.12 2.01 1.94 1.84 1,77 1.72
.07 2.96 2.87 2.75 2.67 2.55 2.46b 2.40 2.28 2.20 2.09 2.01 1.91 1.84 1.78
.34 3.21 3.11 2.98 2.88 2.75 2.65 2.58 2.45 2.36 2.24 2.15 2.04 1.96 1.90
.59 3.45 3.34 3.20 3.09 2.94 2.4 2.76 2.2 2.52 2.38 2.29 2.17 2.08 2.02
.84 3.68 3.57 3.41 3.29 3.13 3.02 2.93 2.78 2.67 2.53 2.43 2.29 2.20 2.13
.09 3.92 3.79 3.62 3.49 3.32 3.20 3.10 2.94 2.8B2 2.67 2.5 2.41 2.31 2.24
.34 .4.15 4,01 3.83 3.69 3.50 3.37 3.27 3.10 2.97 2.80 2.69 2.53 2.43 2.35
.57 4.37 4.23 4.03 3.88 3J.68 3.54 3.44 3.25 3.12 2.94 2.8B2 2.65 2.54 2.45
.81 4,60 4,44 4.23 4.07 3.86 3.71 3.60 3.40 3.26 3.07 2.94 2.77 2.65 2.56
.39 5.14 4.96 4.72 4.54 4.30 4.12 4.00 3.77 3.61 3.39 3.24 3.05 2.91 2.81

.95 5.67 5.47 5.19 4.99 4.72 4.52 4.38 4.12 3.94 3.70 3.54 3.32 3.17 3J.0¢6



Discharge
per m width
in sluice

TABLE 2(h):

TABLE OF

channe!
mar/ss

0.

0.

20

25

.30

.35

.40

.45

.50

.60

.70

.80

.90

.00

.10

.20

.30

.40

.50

.60

.80

.00

.20

.40

.60

.80

.00

.50

.00

D35

Sluice channel threshold depths (in m), D3¢

SLUICE CHANNEL THRESHOLD DEPTHS

10

.95
.05
.14
.23
.31
.39
.48
.64
.79
.95
.09
.24
.38
.52
.66
.80
.93
.06

.32

.83
.07
.31
.55
.79
.36

.91

sediment

15

.94

.03

.20

.28

.36

.44

.59

.74

.89

.03

17

.30

.43

.56

.69

.82

.94

.19

.43

.67

.89

.12

.35

.97

.10

.62

size

20

2.49

2.62

transporting capacity of canal

60

2.32

= 0.24 mm
Sediment
30 40

0.91 0.90
1.00 0.98
1.08 1.06
1.15 1.13
1.23 1.20
1.30 1.28
1.37 1.34
1.51 1.48
1.65 1.61
1.78 1.73
1.91 1.86
2.03 1.98
2.15 2.09
2.27 2.21
2.39 2.32
2.51 2.43
2.2 2.54
2.73 2.65
2.95 2.86
3.17 3.06
3.38 3.26
3.59 3.46
3.79 3.65
3.99 3.84
4.19 4,03
4.66 4.48
5.13 4.92

4.064

80

.87

.94

.01

.08

.15

.21

.a7

.39

.51

.62

.73

.84

.94

.04

.14

.24

.34

.43

.b2

.80

.98

.16

.33

.49

.bb

.06

.45

100

.86

.93

.00

.07

.13

.19

.25

.37

.48

.59

.69

.79

.99

.09

.18

.28

.37

.55

.72

.89

.06

.22

.38

.92

.30

150

.84

.91

.97

.03

.09

.15

.21

.32

.42

.52

.62

.72

.81

.90

.99

.08

.16

.25

.41

.58

.74

.89

.04

.19

.34

.69

.04

200

= 0.24mm
(ppm)

300 400 600
0.81 0.80 0.78
0.87 o0.86 0.83
0.93 0.91 .88
0:98 0.96 0.93
1.03 1.01 .98
1.09 1.06 1.02
1.14 1.11 .07
1.23 1.20 .15
1.32 1.28 1.23
1.41 1.37 .31
1.50 1.45 1.39
1.58 1.53 1.46
1.66 1.61 .53
1.75 1.68 1.60
1.82 1.76 67
1.90 1.83 1.74
1.98 1.90 1.80
2.05 1.97 1.87
2.20 2.11 .99
2.34 2.24 .12
2.48 2.38 2.24
2.61 2.50 .36
2.74 2.63 2.47
2.87 2.75 .58
3.00 =2.87 .69
3.31 3.16 2.9o
3.61 3.44 .22

800

.77

.B2

.87

.91

.95

.00

.04

.12

.20

.27

.34

.41

.48

.54

.61

.67

.73

.80

.91

.03

.14

.25

.36

.47

.87

.82

.07

1000

0.85

0.90

0.94

0.98

1.02

1.09

1.17

1.24

1.31

1.37

1.44

1.50

1.56

1.62

1.68

1.74

1.85

1.97

2.07

2.18

2.28

2.38

2.48



Discnarge
per m wiagth
in sluice

TABLE 2(i):

TABLE OF

cnannei
m2/s

[

0.

20

25

.30

.35

.40

.45

.50

.60

.70

.80

.90

.00

.10

.20

.30

.40

.50

.60

.80

.00

.20

.40

.60

.80

.00

.50

.00

D35

Sluice channel threshold depths (in m), D

SLUICE CHANNEL THRESHOLD DEPTHS

10

.95

.05

.14

.22

.31

.39

.48

.64

.79

.94

.09

.23

.38

.52

.65

.79

.92

.05

.31

.56

.81

.05

.29

.53

.76

.33

.87

sediment

15

size

20

2.36

2.48

2.61

2.73

2.84

3.08

3.30

= 0.26 mm
Sediment
30 40
.91 .90
.99 .98
.07 .06
15 .13
.23 .20
.30 .a7
.37 .34
.51 .47
.64 .60
.77 .73
.90 .85
.02 .97
.14 .08
.26 .19
.38 .30
.49 .41
.61 .52
72 .63
.94 .84
15 .04
.36 -23
.56 .43
.76 .62
.96 .80
.15 .99
.62 .43
.07 .87

60

.88

.96

.03

.10

17

.23

.30

.42

.54

.66

.77

.88

.96

.10

.20

.30

.40

.50

.09

.88

.07

.25

.42

.59

.76

.18

.58

80

3.28

100

1.18

1.24

2.07

150

.84

.91

.97

.03

.09

.15

.20

.31

.41

.51

.60

.70

.79

.88

.97

.05

.14

.22

.38

.54

.69

.84

.99

.14

.28

.63

.96

transporting capacity of canal

200

.83

.89

.95

.01

.06

12

.17

.27

.37

.46

.55

.04

.73

.B1

.90

.98

.06

.13

.29

.44

.58

.73

.87

.00

.14

.46

77

35 = 0.26mm
(ppm)

300 400 600
0.81 0.80 0.78
0.87 0.85 0.83
0.92 0.90 0.88
0.98 0.95 0.92
1.03 1.00 0.97
1.08 1.05 1.01
1.13 1.10 1.06
1.22 1.19 1.14
1.31 1.27 1.22
1.40: 35 1.29
1.48 1.43 1.37
1.56 1.51 1.44
1.64 1.59 1.51
1.72 1.66 1.58
1.80 1.73 1.64
1.87 1.80 1.7t
1.95 1.87 1.77
2.02 1.94 1.83
2.16 2.07 1.95
2.30 2.20 2.07
2.43 2.33 2.19
2.56 2.45 2.30
2.69 2.57 2.41
2.82 2.69 2.s52
2.9a 2.81 2.63
3.24 3.09 2.89
3.3 3.36 3.13

800

.76

.81

.86

.90

.95

.99

.03

.18

.25

.32

.39

.45

.82

.58

.b4a

.70

.76

.87

.99

.10

.20

.31

.41

.51

.75

.98

1000

0.85

0.89

0.93

0.97

1.0¢

1.08

1.15

1.22

1.29

1.35

1.41

1.47

1.53

1.59

1.65

1.71

1.81

1.92

2.02

2.13

2.22

2.32

2.42



Discharge
per m width
in stuice

TABLE 2(j): Sluice channel threshold depths (in m), D35 = 0.28mm

TABLE OFf

cnannel
ma2/s

0.

0.

20

25

.30

.35

.40

.45

.50

.60

.70

.80

.90

.00

.10

.20

.30

.40

.50

.60

.80

.00

.20

.40

.60

.80

.00

.50

.00

D35

SLUICE CHANNEL THRESHOLD DEPTHS

sediment size = 0.28 mm
Sediment transporting capacity of canal (ppm)
10 15 20 30 40 00 80 100 150 200 3oo 400 600 800 1000

.95 0.94 0.93 0.91 0.90 0.88 0.87 0.86 0.84 0.83 0.81 0.79 0.77 0.76 0.75
.08 1.03 1.01 0.99 0.98 0.96 0.94 0.93 0.90 0.89 0.86 0.85 0.82 0.81 0.80
.13 t.11 1.10 1.07 1.05 1.03 1.01 0.99 0.97 0.95 0.92 0.90 0.87 0.85 0.84
.22 1.20 1.18 1.15 1.13 1.10 1.08 1.06 1.03 1.00 0.97 0.95 0.92 0.90 0.88
.31 1.28 1.26 1.22 1.20 1.17 1.14 1.12 1.08 1.06 1.02 1.00 0.96 0.94 0.92
.39 1.36 1.33 1.30 1.27 1.23 1.20 1.18 1.14 1.11 1.07 1.04 1.01 0.98 0.9¢6
.47 1.44 1.41 1.37 1.34 1.29 1.26 1.24 1.19 1.16 1.12 1.09 1.05 1.02 1.00
.63 1.59 1,55 1.51 1.47 1.42 1.38 1.35 1.30 1.26 1.21 1.18 1.13 1.09 1.07
.79 1.73 1.70 1.64 1.60 1.54 1.49 1.46 1.40 1.36 1.30 1.26 1.20 1.17 1.14
.94 1.88 1.83 1.77 1.72 1.65 1.60 1.57 1.50 1.45 1.38 1.34 1.28 1.24 1.20
.09 2.02 1,97 1.89 1.84 1.76 1.71 1.67 1.59 1.54 1,47 1.42 1.35 1.30 1.27
.23 2.15 2.10 2.02 1.96 1.8B7 1.81 1.77 1.68 1.63 1.55 1.49 1.42 1.37 1.33
.37 2.28 2.22 2.13 2.07 1.98 1.91 1.86 1.77 1.71 1.63 1.57 1.49 1.43 1.39
.51 2.42 2.35 2.25 2.18 2.08 2.01 1.96 1.86 1.79 1.70 1.64 1.55 1.49 1.45
.64 2.55 2.47 2.37 2.29 2.19 2.11 2.05 1.95 1.88 1.78 1.71 1.62 1.55 1.51
.78 2.67 2.59 2.48 2.40 2.29 2.20 2.14 2.03 1.95 1.85 1.78 1.68 1.61 1.56
.91 2.80 2.71 2.59 2.51 2.38 2.30 2.23 2.11 2.03 1.92 1.84 1.74 1.67 1.62
104 ‘2‘92 2.83 2.70 2.61 2.48 2.39 2.32 2.20 2.11 1.99 1.91 1.80 1.73 1.67
.30 3.16 3.06 2.92 2.81 2.7 2.57 2.49 2.3%5 2.26 2.13 2.04 1,92 1.84 1.78
.85 3.40 3.28 3.13 3.01 2.86 2.74 2.66b 2.51 2.40 2.26° 2.17 2.03 1.95 1.88
.80 3.62 3.50 3.33 3.21 3.04 2.91 2.82 2.66 2.54 2.39 2.29 2.15 2.05 1.98
.04 3.85 3.72 3.53 3.40 3.21 3.08 2.98 2.81 2.8 2.52 2.41 2.26 2.15 2.08
.27 4.07 3.93 3.73 3.58 3.39 3.25 3.14 2.95 2.82 2.64 2.52 2.36b 2.25 2.17
.51 4,29 4,14 3.92 3.77 3.55 3.40 3.29 3.09 2.95 2.77 2.64 2.47 2.35 2.27
.73 4.51 4.34 4.11 3.95 3.72 3.56 3.44 3.23 3.08 2.89 2.75 2.57 2.45 2.36
.30 5.03 4.84 4.57 4.39 4.13 3.94 3.81 3.56 3.40 3.17 3.02 2.82 2.8 2.58

.84 5.54 5.32 5.02 4.81 4.52 4.31 4.16 3.89 3.70 3.45 3.28 3.05 2.90 2.79



TABLE 2(k): Sluice channel threshold depths (in m), D5 = 0.30mm

TABLE OF SLUICE CHANNEL THRESHOLD DEPTHS

D35 sediment size = 0,30 mm
Sediment transporting capacity of canal (ppm)
Discharge 10 15 20 30 40 60 80 100 150 200 300 400 600 800 1000
per m width
in sluice
cnannel
m2/5s
0.20 0.95 0.94 0.93 0.91 0.90 0.88 0.87 0.80 0.84 0.82 0.80 0.79 0.77 0.76 ©0.75
0.25 1.0 1.03 1.01 0.99 0.98 0.96 0.94 0.93 0.90 0.89 0.80 0.84 0.82 0.80 0.79
0.30 1.13 1,11 1,10 t1.07 1.05 1.03 1.01 0.99 0.96 0.94 0.92 0.90 0.87 0.85 0.83
0.35 1.22 1.19 1.18 1.t5 1.13 1.10 1.07 1.06 .02 1.00 ©0.97 0.94 0.91 0.89 0.88
0.40 1.31 1.28 1.25 1.22 1.20 1.16 1.14 1,12 1.08 1.05 1.02 0.99 0.96 0.93 0.91
0.45 1.39 1.36 1.33 1.29 1.27 1.23 1.20 1.18 1.13 1.11 1.07 1.04 1.00 0.97 0.95
0.50 1.47 1.43 1.41 1.36 1.33 1.29 1.26 1.23 1.19 1.16 1.11 1.08 1.04 1.01 0.99
0.60 1.63 1.58 1.55 1.50 1.46 1.41 1.37 1.34 1.29 1.25 1.20 1.17 1.12 1.08 1.06
0.70 1.78 1.73 1.69 1.63 1.59 1.53 1.49 1.45 1.39 1.35 1.29 1.25 1,19 1.15 1.13
0.80 1.93 1.87 1.83 1.76 1.7t 1.64 1.59 .56 1.49 1.44 1.57 1.33 1.26 1.22 1.19
0.90 2.08 2.01 1.96 1.89 1.83 1.7% 1.70 1.66 1.58 1.53 1.45 1.40 1.33 1.29 1.25
1.00 2.22 2.14 2.09 2.01 1.95 1.86 1.80 1.75 1.67 1.61 1.53 1.48 1.40 1.35 1.31
1.10 2.36 2.28 2.22 2.13 2.06 1.97 1.90 1.72 1.76 1.70 1.01 1.55 1.47 1.41 1.37
1.20 2.50 2.41 2.34 2.24 2.17 2.07 2.00 1.94 1.84 1.78 1.68 1.62 1.53 1.47 1.43
1.30 2.64 2,54 2.46 2.36 2.28 2.17 2.09 2.03 1.93 1.86 1.75 1.9 1.59 1.53 1.48
1.40 2.77 2.66 2.58 2.47 2.39 2.27 2.19 2.12 2.01 1.93 1.83 1.7% 1.65 1.59 1.54
1.50 2.90 2.79 2.70 2.58 2.49 2.37 2.28 2.21 2.09 2.01 1.90 1.82 1.7t 1.64 1.59
1.60 3.03 2.91 2.82 2.69 2.59 2.46 2.37 2.30 2.17 2.08 1.96 1.88 1.77 1.70 1.¢64
1.80 3.29 3.15 3.04 2.90 2.79 3.65 2.55 2.47 2.33 2.23 2.10 2.01 t1.89 1.81 1.75
2.00 3.53 3.38 3.27 3.11 2.99 2.83 2.72 2.63 2.48 2.37 2.23 2.13 2.00 1.91 1.85
2.20 3.78 3.61 3.48 3.31 3.18 3,01 2.89 2.79 2.3 2.51 2.35 2.25 2.1t 2.01 1.94
2.40 4,02 3.83 3.70 3.5¢ 3.37 3.18 3.05 2.95 2.77 2.64 2{48 2.37 2.2i 2.11 2.04
2.60 4.25 4.05 3.91 3.70 3.55 3.35 3.2¢ 3.10 2.91 2.78 2.0 2.48 2.32 2.21 2.13
2.80 4.48 4.27 4.t1 3.89 3.73 3.52 3.37 3.25 3.05 2.91 2.72 2.59 2.42 2.30 2.22
3.00 4.71 4.48 4.3:r 4.08 3.91 3.8 3.52 3.40 3.18 3.03 2.83 2.70 2.52 2.39 2.30
3.50 5.27 5.00 4.80 4.53 4.34 4.08 3.89 3.76 3.51 i.]ﬂ 3.12 2.90 2.76 2.62 2.52

4.00 5.80 5.50 5.28 4.97 4.76 4.46 4.206 4,10 3.82 3.64 3.39 3.21 2.99 2.84 2.72






FIGURES.
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Fig 2 Observed water levels during sluicing at Mae Tang 28.11.86
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APPENDI X |:  Theoretical basis for cal cul ati on of
threshol d depth in sluice channel

The depth(and hence the other hydraulic conditions)
just upstreamof the canal intake gates determ ne the
sedi nent concentrations entering the canal. As the
bed level rises during the deposition phase of sluice
channel operation, the depth is reduced and so the
velocity of the flow passing into the canal rises. As
the velocity increases it can carry nore and nore sand
sized sediment. \Wen the depth in the sluice channel
approaches a m ni mum perm ssi bl e value(the threshold
depth), then the sedi nent concentration entering the
canal reaches its maxi num al | owabl e val ue

The cal cul ation uses the Wite et al (1979) nethod to
predict the friction slope in the sluice channel from
an initial guess for the flow depth and hence the
velocity; and then the Ackers and Wite(1973) nmethod
to predict the sediment transport fromthese val ues
for depth, velocity and friction slope. The

predi ction of sediment transport is next conpared to

t he maxi mumal | owabl e sedi ment concentration entering
the canal, and so a new guess for the depth is made.
Eventual |y the depth is found which exactly produces a
sedinent transport rate equal to the allowable

maxi num The Wiite et al and Ackers and Wite nethods
are listed in a conpilation of methods for predicting
friction and sediment transport in alluvial channels
(Sakhuja, 1987), the conpilation will be circul ated
with this manual .

The method just described has been conpared with data
both fromthe Mae Tang diversion weir and froma
settling reach at the Mataramintake structure in
Central Java. The results are sunmarised in the
following table.



SEDI MENT DEPTH I N SLUI CE
CONCENTRATI ON CHANNEL AT THAT
AT DOMSTREAM SEDI MENT

END OF CONCENTRATI ON
SETTLI NG
REACH OBSERVED PREDI CTED
(ppm) (m) (m)
Mae Tang, canal
di scharge =21m3/s 200 18 1.2
Mae Tang, canal
di scharge = 17.5m3/s 200 1.45 1.05
Mat ar am 100 2.05 1.75

The method consistently underestinmates the threshold
depth by about 0.4m. The cause of the discrepancy

is related to the turbul ence introduced to the fl ow
at the entrance to the sluice channel. 1In the theory
just described the nethods used to predict both the
friction and the sedinent transport assume that the
flowis steady and uniform down the channel. In this
application the sediment is settling out fromthe flow
so the theory only applies if all the excess sedi ment
has settled and the flowis uniform The turbul ence
produced at the sluice channel entrance prevents all
the sediment fromsettling. The effect is described
in greater detail in the final report on the field
measur enent s ( At ki nson,  1986).

Tabl es presented in this manual (Tables 2(a)-2(k))
give the predicted threshold depths, using the nethod
descri bed above, plus an allowance of 0.5m; this both
accounts for the increased turbulence and gives a
small margin of safety.

One of the input paranmeters required for the
prediction of threshold depths is the maximm

al | owabl e sedi ment concentration entering the canal
An indication of the approximate value that this

maxi mum al | owabl e concentration nay have is the



sedi nent transporting capacity of the canal. In fact
the nmethod which was used to produce the tables takes
a sediment concentrationof tw ce the canal's
transporting capacity as the maxi num al | owabl e val ue.
The sediment |oads entering the canal would then be
allowed to rise higher than the canal's transporting
capacity, but this would be for only a short tine at
the end of the deposition phase

Val ues for the sedinent transporting capacity of the
mai n canal are provided in a separate set of tables
(Tables 1(a)-1(v)). These tables give predicted
transporting capacities fromcanal slopes, sedinent
sizes and val ues for discharge per unit width; again
the Wiite et al(1979) and Ackers and Wite(1973)
predi ction methods are enpl oyed.






Dat a

Cal cul ati on of
sedi nment
transporting
capacity of
canal

Cal cul ati on of

t hreshol d depth
in sluice
channel

APPENDI X 11:  Exanpl e of using the manual
(a) Sluice channel Djg = 0.l4mm
(b) Canal Djg = 0.40mm
(c) Desi gn sl ope of main canal 24cm per km

(d) Mean width of main canal 10m.

(e) Canal discharge, Q, - 16m 3/s.

(f) Water surface width in sluice channel = 19m
approxi mat el y.

(9) Side slope in sluice channel 15 horizontal
di stance to 1 vertical distance.

(h) Water levels during sluicing. Figure 2

D35 = 0.40mm
Di scharge per mwidth = 16.0/10.0 = 1.6rn%s
Sl ope = 24cm/km

Using Table | (m)
Sedi ment transporting capacity of canal = 60ppm

For D35= 0. l4mm

Initial value for threshold depth in sluice channel =
2.0m

Mean width = 19 - 20 x 15 = 16m

Di scharge per mwidth = 16/16 = 1.0m /s

Tabl e 2(c) gives: depth = 1.97m

u

Therefore the next try for mean width in sluice
channel is:



mean width = 19 = 1.97 x 1.5 = 16.05m

So, discharge per mwidth = 16.05116 = 1.003m
Tabl e 2(c) again gives: depth = 1.97m

The final answer for threshold depth is therefore
1.97a. \Wen the neasured depth in the sluice channel
becones less than 1.97m it is tine to open the sluice

gates.
Examples of The exanpl e just presented was chosen so that |inear
l'i near interpolation in the use of the tables was avoi ded.
i nterpolation Exanmpl es of linear interpolation are given bel ow

in the tables
Interpolationin Tables 1(a) - (V)

D35 = 0.54mm
Di scharge per mwidth = 2.3m %s
Sl ope = 20em/km

Starting with Table 1(o):

For Dyg = 0.5mm and 2. on?/ s

concentration = 42ppm

For D5 = 0.5mm and 2.5nm/s
concentration = 46ppm

1

So for D3 = 0.5mm and 2. 3/ s

_ 248 B0

f=35-20 " 1o e

concentration = 0.6 x 46 + (1-0.6) «x 42
= 44ppm

Li kewi se, using Table 1(p:
For D3 = 0.6mm and 2.3n%/s



23 - 20

f=25-20 " 06 and
concentration = 0.6 x 39 + (1-0.6) «x 36
= 38ppm
Therefore
For D,. = 0.54mm and 2.3n%/s
_ 0.54 - 0.5 _
E'™ 006 = 0.5 = Y8
concentration = 0.4 x 38 +(1-0.4) « 44
= 42ppm

Interpolation in Tables 2(a) - (k)

D 35 = 0-13mm
Sediment transporting capacity of canal = 42ppm
Di scharge per mwidth = 1.05n%/s

Using Table 2 (b):-
Djg = 0.12mm, concentration = 40ppm

(interpolating between values for 1.0m%s and |. Im¥s)
_1.05 - 1.0 _
£=1a -1.0" %3
h =05 %217 + 05 x 204 = 2.11m

[ ol [ =]

dept

D;c = 0.12mm, concentration = 60ppm
depth = 0.5 x 2.10 + 0.5 x 1.98 = 2.04m

D35 = 0.12mm, concentration = 42ppm

_ 42 - 40 _
=50 =40 - 0.1

depth = 0.1 x 2204 + (1-0.1) «x 2.11 = 2.10m

Then, using Table 2(c)
Do = 0.l4mm, concentration = 40ppm

depth = 0.5 x 2216 + 0.5 % 2.03 = 2.10m

D35 = 0.l4mm, concentration = 60ppm



Duration of

sluicing

depth = 0.5 x 209 + 0.5 x 197 = 2.03m

D35 = 0.l4mm, concentration = 42ppm

depth = 0.1 x 2.03 + (1-0.1) x 210 = 2.09m
Finally:

2% s -0

E=91%-0o1z- 0953

depth = 0.5 x 209 + 0.5 x 2.10 = 2.10m

Measurements of water surface el evation during
sluicing at the Mae Tang diversion weir are shown in
Figure 2 The scatter in the measurenents is
considerable but it appears that little sediment was
flushed fromthe sluice channel after about two hours
of sluicing. The measurenents were made to provide
data for a conparison with predictions, nmore frequent
readi ngs of water surface elevation would give a
better guide for the optinumduration of sluicings.
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