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Channel contd

current patterns 445-6

lined 445

natural 118, 125

section optimization 443-5

unlined 445-7
Channel flow, estimation 126-31
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Charlton, F. G. 448
Charlton and Benson formula 456
Chevereau, G. 498, 499
Chézy formula 123, 267, 356
Choke 140
Chow Vente 125
Chu, V. H. 505
Circulation 56
Clapotis Gauffré 240
Closure of valve, see Valve closure
Coast protection 485
Colebrook-White formula 87, 89, 98-102,
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Corresponding velocity 349
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Diffusion 494, 495-502
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Discharge
coefficient 43, 149, 399, 433
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measurement in channels 147-50, 395416
Dispersion 493, 495-501
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Distribution pipe systems 372-9
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Dominant fraction of sediment 282
Drag 81
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Drum gate, see Control gates
Du Boys, M. P. 269, 272
Dyer. K. R. 239, 283
Dynamic similarity 347
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Effective width 401
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Ellis, J. 465

Energy
coefficient of 30, 119-20, 128, 170, 176
dissipation in hydraulic jump 145
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dissipators 427-31
line 367
losses in pumps 217
transfer in pumps 215
Energy formulae for sediment transport 276-82
Entrainment 502
function 265
Environmental considerations 472-4
Environmental impact assessment
estuarine 282
Estuaries, models of 360
Euler equation 28
Explicit finite difference schemes 177-80
Extreme value distributions
Type 1 293, 295, 311, 315
Type 2 293, 295
Type 3 293, 295

Falconer, R. A. 501
Fan, L. N. 503, 504
Farquharson, F. A. K. 296
Fast fourier transform 257-8
Fleming, C. A. 491
Fleming, G. 287
Flood
design 307-17
hydrograph 296
normal maximum 327
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prediction, urban catchment 327
probable maximum 327-416
protection 471-2
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see also Channel routing; Reservoir routing 317
Flood Studies Report 286, 289, 293, 295, 299,
306, 307, 311, 314, 317, 326, 327
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Flotation, stability of 14
Flow, classification in channels 117-18
Flow net 48
Flow profiles in channels 156
Flow separation 80
Flow transition 134, 136, 154
Fluid, definition of xxiv
Flume 157, 409
British Standard for 413
design 411-14
Parshall 411
Venturi 147, 149, 409
Fourier series 257
Fox, J. A. 213
French, R. H. 183, 503, 504
Frequency analysis 289
Frequency domain analysis 257-8
Friction
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factor 96, 238, 355
velocity 72, 356
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densimetric 361, S05
Fully arisen sea 250

Ganguillet 124
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see also Extreme value distributions 293-5
Goda, Y. 259
Governing variables 343, 345, 347, 348
Gradually varied flow 150
general equation of 155
graphical solution for 160
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unsteady 173-80
Gray, M. P. 170
Gringorten formula 292, 310
Groundwater 285
Group celerity of waves 231
Groynes 487-8
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Hardy—Cross method 374
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Hey, R. D. 448
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Holly, F. M. 497, 500
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Hydraulic machines 215-26, 351
Hydraulic mean depth 118-19
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inflow 317, 321

outflow 317, 321

synthetic unit 306, 313

time base 306

time to peak 306

unit 296, 302-3, 305
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Ideal flow, see potential flow

Ideal fluid 20, 46

Implicit finite difference schemes 177, 180-2
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James, A. 505, 508
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Laminar sublayer 74, 92, 98
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Lewin, J. 473
Lewis, G. 473
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Littoral drift, see Longshore transport
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Longshore current 246
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Moment of area 546-8
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coefficient of 30, 119, 174, 176
conservation of 23, 29, 143
equation 30, 34, 106, 144, 195, 197
equation for pipe flow 89-91
integral equation 76-7
thickness 75

Moody, L. 99
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Morfett, J. C. 482
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Muir-Wood, A. M. and Fleming, C. 242, 491

Muskingum method 322, 323

Muskingum—Cunge method 326, 335

Nappe 398, 417, 426
contraction of 399
Natural bays 484
National Water Council 328
Natural Environment Research Council 286
Navier-Stokes equations 84
Nemerow, N. L. 508
Net positive suction head 225
Net rainfall 299
Newbold, C. 473
Newson, M. D, 473
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2nd law of motion 24, 29
Newtonian fluid 64
Nikuradse, J. 96, 98
Nixon, M. 448
Nodal method 377-9
Non-uniform flow 21, 118
Normal depth of flow 126, 151
Numerical integration of gradually varied
flow equation 160-1

O’Connor, B. A. 261, 283, 501, 507
On/offshore transport 479, 484
‘On-line’” model

Orifice, discharge through 43-7
Qutlet structures 440

Paris, E. 449, 490
Parmakian, J. 394
Peak runoff 306
Pender, G. 464
Percolation 287
Percentage runoff 298
Pierson—-Moskwitz wave spectrum 253
Piezometer 6
Pipe
commercial 99
design of 366-9
diameter, estimation of 102—4
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flow 89, 347
flowing partially full 110
forces on 35-40
jointing system for 368
loop 374
materials for 368
Pipeline
branched 369-72
parallel 369-72
series 369-72
simple 366-9
Pipe networks 372-9
Pipe walls, straining of 194-5, 197
Pitot tube 40-1
Poiseuille 89
Poisson’s ratio 195
Pools 456
Potential flow 46—60
in curved path 54-5
radial 534
rectilinear 51-3
Powell, K. A. 484
Prandtl, L. 70, 89, 95, 98, 269, 271
eddy model 71

Preissmann 4 point implicit scheme: 180-2
Preissmann, A. 177, 180, 497, 498, 499

Pressure 3
absolute 4
gauge 4
measurement 5
on curved surface 11
on plane surface 8, 174
on submerged bodies 8, 13
transducer 8
Proportional depth in pipes 111
Pump
axial 219
centrifugal 215
failure 211, 384
ideal head in 217
impeller 214
mixed flow 219
performance data 220-1
radial flow 215
selection 221
similarity 352
specific speed 221
type number 221
Pumped storage 223
Pumped mains 379-84
economics 383—4
hydraulic design 379-84
matching of pump and pipe for 380
with parallel pumps 380
with series pumps 380
Purseglove, J. 473

Radial gate, see Control gates
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Radiation stress 243
Rainfall

effective 296

net 296, 30241
Ramsbottom, D. M. 131
Rapidly varied flow in channels 132
Rational Method 328
Rectangular weirs 398
Refraction 232-3

coefficient 237
Reflected wave 240, 242
Regime formulae 448
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Regime theory — the rational approach 449-51

Region curves 295
Rehbock formula 400
Relative roughness 96
Reservoir routing 317, 319
Reservoirs
safety of 326
Return period 289, 290, 293, 295, 311
Reynolds, O. 66-7
experiment 66, 88, 95

number 67, 73, 96, 97, 121, 122, 126, 344,

349, 350, 351, 355, 362, 399, 413
stress 69
Riffles 456
Rip-rap 488-9
River engineering
traditional measures 470-72
environmental considerations 4724
River models 354-8
Rodi, W. 85
Rough turbulence 97-8
Roughness 81
effective 99
relative 96, 363
runoff 296

Saint—Venant equations 176
Salt intrusion 506
Salt wedge 506-8
Samuels, P. G. 170, 180, 465, 467
Sand bar formation 480
Scale
factor 340
Schlichting, H. 84, 86
Schijf 507
Schonfeld 507
Seabed friction 238-9
Sea defence 485
Sea wall 486
Secondary current 120, 445, 465
Sediment
concentration 2701
transport 264-84, 479
transport models of 360-1
Separation of flow 80
SERC flood channel facility 131, 465
Sequent depth 143
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Sewer 114 Sub-critical flow 137
Snaw, E. M. 296 Submerged bucket 429
Shields, A. 267, 268, 272 Submergence 402
Shoaling 231 Super-critical flow 137
coefficient 236 Surfbeats 248
Shock wave 188, 190, 196 Surfzone 242, 478, 479
Shore Protection Manual 254 Surface roughness, effect on boundary
Shoreline evolution 4824 layer 81
Shoreline protection 485, 487 Surface tension xxv, 86
Significant wave height 251, 254 Surge in channels 170
Silvester, R. 484, 485, 491 Surge in pipelines 184-213
Similarity 340 Surge protection
dynamic 340, 347, 348 by-passing method 392
geometric 340 for hydro-electric schemes 391
kinematic 340 for pumped mains 392
Simons and Albertson 448 mechanical methods of 185, 392
Simons, D. B. 448 Surge tower 385-92
Sink 52 equations of motion for 385-88
Skeels, C. P. 465 numerical solutions to equations 388
Ski jump 430 Superelevation 446
Slade, J. E. 465 Suspended load 264
Slope of channel Sutcliffe, J. V. 289
critical 150, 154, 157 Sylvester, R. 235, 484
mild 151, 154, 157
steep 151, 154, 157 T-junction, forces on 39-40
Stuice gate, see control gates 147 Tagg, A. F. 465
Smallman, J. V. 260 Terminal velocity 269
SMB wave prediction method 252 Thalweg 456
Source 52 Thoma, D. 225
Specific energy 135, 139 Threshold of movement 264-8
curve 136, 137, 140, 150 Thrust blocks 368
Specific speed 221, 225, 352, 354 Tidal phenomena, models of 358-61
Spillway 415 Time base 306
cavitation on 419, 421, 427 Time of concentration 329
gravity (Ogee) 416 Time domain analysis 254—7
model 362 Time to peak 306
shaft (tunnel) 416, 426-7 Torricelli 44
side channel 416 Total load 272, 276
siphon 416, 421-6 formulae 276-82
Stage 119, 169 Townson, J. M. 184
Stagnation point 60 Tractive force 4514
Stagnation pressure 41 Training of rivers 471
Standard step method 167 Transient pressure 185
for natural channels 169 Transition from laminar to turbulent flow 67
for regular channels 167 Transitional turbulence 98
Stanton and Pannel 89, 96 Transitional water depth 230
Steady flow 21-2, 117 Translation of flood wave 318
Steep slope 151 Transport and Road Research
Stefan, H. 504 Laboratory 328
Stewart, R. W. 244 Turbines, hydraulic
Stilling basin 147, 428-9 axial 221
Streakline 22 Francis (radial) 222
Stream function 47-9, 51 Kaplan 223
Streamline 21, 46, 76 Pelton 222, 224
Stream power 276, 278, 280 selection of 225
Stream tube 22, 24, 28, 29, 500 specific speed 225
Streeter, V. L. 213 Turbulent flow 65, 68-72, 78, 84, 88, 97-8,

Strouhal number 82, 359 121, 494
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Uncontracted weir 396, 400 number 229
Undistorted models 355 oscillatory 141, 171
Ungauged catchment 286, 295 power 231

Uniform flow 126
Unit hydrograph, see Hydrograph, unit
United States Bureau of Reclamation 417, 429
Unsteady compressible flow 187
Unsteady flow 20, 21, 118
in channels 170, 173
US Soil Conservation Service 307

Valve closure
instantaneous 193, 211
rapid 211
slow 211
van de Graaf 480
van Rijn, L. C. 283
Vardy, A. E. 84
Velocity
coefficient 44, 131, 149
distribution 119
measurement 40-5
potential 44, 48, 49
vectors in hydraulic machines 216
Vena contracta 44
Venturi flume, see Flume, Venturi
Venturi meter 41-3
Vertical sluice gate, see Control gates
Viscosity xxv, 20, 614, 347
Viscous flow 63, 65
see also Laminar flow
Volute 215
von Kdrman, Th. xxii, 89, 98
Vortex 55
forced 55, 56
free 55,423
Vorticity 56

Wake 81
Wallingford hydrograph method 331
Wallingford Procedure, The 328, 329
WALLRUS 328, 335
WAPUG 335, 337, 439
Washout 368
WASSP 328
Water Space Amenity Commission 472
Wave

Airy 228, 230

celerity of 228

cnoidal 228

deep water 227, 229

diffraction 241

energy 231

refraction 232
shallow water 227, 230
standing 238
Stokian 228
storm 250
surge 171
swell 251, 358
transitional 227, 230
translatory 170
Wave breaking 232, 235, 479, 486
Wave dispersion equation 229
Wave frequency 229
Wave height
maximum 254
mean of highest % waves 254
RMS 254
significant 251, 254
Wave number 229
Wave set-up, set-down 245
Wave period
of crests 254
of zero upward crossings 254
Wave phenomena, models of 358-61
Wave prediction 249-54
Wave records 254-8
Wave spectrum 2534
Weber number 86, 399
Weirs
broad crested 148, 405
compound 404
Crump 407
long based 404-9
rectangular 396402
round nosed 407
side 439
Sutro 404
thin plate 395-404
trapezoidal 404
vee 403-4
Weisbach, J. xxii, 89, 95, 396
Wetted perimeter 120, 182
White, W. R. 278, 449-50, 456, 457
White’s formula 400
Wilson, E. M. 296
Wood, 1. R. 420
World Flood Study 296
Wylie, E. B. 213

Yoo, D. 261, 501





