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absolute pressure 7

acoustic Doppler current profiler (ADCP) 59-61
activity of clay 279-280
advection-dispersion 207
advection-diffusion equation 207
adverse slope profiles 184-186
Allievi’s formula 117-118

alternate depths 161-163

analytical floodwave solution 208-210
angular momentum 97

angular velocity 87

aquicludes, aquitards 299

aquifer transmissivity 299, 307-311
arch dams 18

area moment of inertia 11-12
atmospheric pressure 6

Atterberg limits 279-280

average depth 141-143

axial flow pump 68, 70

backwater equation 180-182
baffle blocks 225, 236-241
baffle chutes 239-241

baffle piers 236-238

ball valves 28

bankfull flow 148-149
Banki-Michell turbines 91-92
barrel control 218-219
bellmouth intakes 79
Bernoulli sum 24

Big Thompson flood 271-272
binomial distribution 267
blade velocity 67, 71, 96
boiling sands 285-288

bore 172-173

Bourdon gauges 58-59

brake horsepower 72

bridge hydraulics 194-195
broad-crested weirs 243

bulb turbine 90-91, 102-103, 108
butterfly valves 28

buttress dams 18

Cambambe Dam 88-89
capillary fringe 284-285, 300

capital recovery 317-318

cast-iron pipes 27

cation exchange capacity 279-280

cavitation 32-33, 55

cavitation of a pump 75, 77-78

cavitation of turbines 104-105

celerity - small wave 171

celerity in a rigid pipe 110

celerity in an elastic pipe 111-113

celerity reduction with air 113-114

center of pressure 13

centrifugal pumps 68, 71, 81

centripetal acceleration 175-177

centroids 163-165

centroids - circular 165

centroids - trapezoidal 164-165, 169

channel contraction 162-163

channel curvature 175-177

Chézy coefficient 143-144

choking 162-163

chute blocks 236-238

Cipolletti weirs 244

circular conduits 161, 152

circular cross sections 142

circular pipe properties 23

clay mineralogy 277-279

compound channels 143, 147

cold fronts 252-253

common good 320-321

communication skills 319-320

compressed air chambers 123-124

compressibility 109

compression index 288-291

computational fluid dynamics (CFD) 176-177,
239

computer models 196-198

confined aquifers 299

conjugate depths 167-170

conservation of mass 33

consolidation 288-291

continuity for unsteady flow 203-204

contraction losses 30

control points 183-186

Cooper-Jacob method 308

Coriolis flow meters 59-60
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corrugated metal pipes (CMP) 216-225
critical depth 157-161

critical slope profiles 184-186
cross-sectional area 141-143
culvert curve 262

culvert erosion control 224-226
culvert inlets 219-221

culvert outlets 224-226

culvert performance curve 217
culvert stilling basin 225-226
culvert without backwater 219
curved channel flow 175-177

dam break flood 212-213

dam stability 13-17

damped period and frequency 131-133
damped spring-mass systems 130-132
Darcy’s law 295-296
Darcy-Weisbach equation 25-26
Darcy-Weisbach f 144

datum 6

Deriaz turbines 90-91, 108
detention storage 251-252

diffusive waves 205-206

digital elevation models 253-255
direct-step method 188-193
downstream control 172, 183-186
draft tubes 87, 95

draining a tank 120-121

dry mass density 282-284

Dupuit parabola 300
Dupuit-Forchheimer assumption 299
dynamic modeling 260-262
dynamic variables 2

dynamic viscosity 2-4

dynamic waves 205-206

Edmonston pumping plant 80-81, 122-123

effective stress 285-288
emptying large tanks 120-121
energy conversion of a pump 72
energy grade line (EGL) 23-25, 32, 156
engineering obligations 322-325
equivalent pipe length 29-31
evaporation 251-252
exceedance probability 264, 267
expansion losses 30

extreme floods 267

extreme precipitation 268

filter blankets 19
fixed blade turbines 90-91
flanged joints 29-30

Index

flip-bucket spillway 176, 235-236

flood conveyance coefficient 203-204

flood flow resistance 204-205

flood frequency analysis 264-266

flood routing 206-213

flood warning 270

flood wave momentum 205-206

floodave dispersion 212-213

floodwave celerity 147, 212-213, 258

floodwave equations 203-207

floodwave propagation 208-212

flow calculations - rectangular channel
189-192

flow calculations - trapezoidal channel
192-193

flow conveyance 150

flow depth 141-143

flow duration curve 264

flow meters 54-61

flow nets 300-305

flow nozzles 56-57

flow oscillations without friction 128-130

flow pulses 209-212

fluid density 5

force on a curved plate 48

force on a moving plate 49-50

force on a pipe bend 51-52

force on a plate 12

force on curved surfaces 15-17

forces on dams 14-18

Fort Collins 230, 274

Francis turbines 90, 95-99, 104-105, 108

free vortex 100-101

free-body diagram (FBD) 47, 51-52

friction factor f 25

friction slopes 150-152

Froude number 157-158

fundamental dimensions 1-2

future value 317-318

gasket joints 29

gate valves 28

gates 242-243

Gauckler, Philippe 143-144

gear pumps 69-70

generators 86-87, 95

generator shaft 92

geographic information system (GIS) 253-255
global warming 321-322

globe valves 28

Goodwin Creek 152, 159

gradual valve closure 116-118
gradually varied - rectangular 181-182
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gradually varied flow calculations
187-193

gradually varied flow equations
180-182

gradually varied flow profiles 182-186

Grand Coulee - Francis turbine 99, 105

granulometry 277

gravity dams 17

grooved joints 29

groundwater 296-316

groundwater potential 311

Gumbel distribution 264-266

Hardy-Cross method 37-40
Hazen formula 297-298
Hazen-Williams formula 39-40
head loss 25

head of water vapor 10-11
headwalls 219-221

HEC-HMS model 260-262
HEC-RAS model 196-198

high-density polyethylene (HDPE) 216-217

high-pressure valves 40-41
hollow-jet valves 40
Hoover Dam 41-42
horizontal slope profiles 184-186
Howell-Bunger valves 40
hurricanes 252-254
hydraulic controls 170-172
hydraulic grade line (HGL) 8, 24, 32, 54
156
hydraulic jump 167, 169
hydraulic jump head loss 168
hydraulic jump length 169
hydraulic jump location 190-193
hydraulic radius 141-143
hydraulic transients 114-121
hydrodynamic force 47-54
hydrographs 258
hydrologic cycle 251-252
hydrologic modeling 260-262
hydrologic risk 267
hydropower production 86
hydrostatic force 11-13
hydrostatic pressure 6-11
hypsometric curve 255

illite 278-280

impellers 96

impulse turbines 90-91
impulse-momentum relationship 48
infiltration 256

inlet control 219-223

interest rates 317-318
intrinsic permeability 296-298
irrigation gate closure 172-173

jet pumps 69-70
jet-flow valves 40-41

kaolinite 278-280
Kaplan blade angle 100-102

Kaplan turbine 90-91, 100-102, 104, 108

kinematic variables 2
kinematic viscosity 3-4
kinematic waves 205-206
kinetic energy 24
Kozeny-Carman formula 297

labyrinth weirs 244

Lagrange celerity equation 171
Lake Mead 41-42

Laplace equation 301

large turbines 92

large watersheds 260-262

laser Doppler anemometers (LDAs) 59-60

laser Doppler velocimeters (LDVs) 59-60
liquid limits 279-280

log Pearson method 265-266

Lusaka - groundwater applications 311

M-1 profile calculations 189

M-2 profile calculations 189-190
M-3 profile calculations 190-191
magnetic flow meters 59-60
Manning n values 145-149
Manning’s equation 144
manometer 9, 54

mass density of water 1-5
maximum permissible velocity 225
maximum precipitation 268
mean annual precipitation 253-254
mean, variance, skewness 264
micro turbines 92

mild slopes 183-186

mini turbines 92

minor head losses 29-32

minor losses in pipes 27-32
mitered inlets 218-221

mixed flow pumps 68

modulus of elasticity 109-111
Mohr-Coulomb diagram 286-287
momentum flux 47-48
momentum or energy 177
montmorillonite 278-280
morning glory spillways 231-232
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Muda River 265-266
multistage pumps 79-81

natural frequency 128-129

natural period of oscillations 127-130
needle valves 28, 40-41

negative pressure 32

net positive suction head (NPSH) 74, 78
network frequency 86-87
nonhydrostatic pressure 175-177
nonuniform flow 156

normal depth - circular, 152-153, 161
normal depth - trapezoidal , 152
normal depth - wide rectangular 151
normalized probability 265

number of poles 86-87

numerical diffusion 210

numerical floodwave solution 210-212

oblique waves 173-175

oedometer test 288-290

ogee spillways 231-234

open channel geometry 141-143
operating point 74-76

orifice flow meters 56-57

orographic precipitation 252-253
oscillations between reservoirs 137-139
oscillations in capillary tubes 132-134
oscillations in large pipes 134-137
outlet control 221-223

P waves 291-292
Parshall flumes 245-247
partial flow in culverts 216
Pelton wheels 90-95, 98, 108
penstocks 87-89, 95
periods of return 264-267
permeability 295-298
piano key weirs 244
piezometers 8
piezometric head, 8

pinch valves 28

pipe bedding 227-228
pipe bends 30

pipe branches 33-36

pipe bursting 118

pipe couplings 29

pipe friction losses 25
pipe junctions 52-54
pipe networks 37-39

pipe roughness 23

pipe trenches 225-228
pipes in series 34

Index

pitot tube 58

pivot gauges 58-59

plane of failure 287

plastic limit 279-280

plasticity index 279-280

plug valves 28

plunge pools 235-236

pore pressure 284-287

porosity 280-284
positive-displacement pump 69-70
potential lines 300-305

power on a moving plate 49-50
powerhouses 87, 95

present value 317-318

pressure gauges 58-59

pressure reduction 123-124
pressure sensors 58-59

pressure under a dam 302-303
Price current meters 59-61
probable maximum flood (PMF) 269
probable maximum precipitation (PMP) 269
professional responsibility 322-325
projecting inlets 219-221

propeller meters 59-60

propeller pumps 68

public interest 322-325

pump casing 71

pump dimensionless parameters 67
pump efficiency 68, 72

pump head 65-66

pump impellers 71

pump performance curves 72-74
pump power 65-66

pump system optimization 76-77
pump types 65-71

pumped storage 103

pumped yield 311

pumping wells 307-309

pumps in parallel and series 79-81

quasi-steady dynamic waves 205-206
quick condition 285-288

radial flow pumps 68

rapidly varied flow 156-177

rational method 258-259

rectangular channels 142-143

reinforced concrete pipes (RCPs) 216-224, 227
relative pressure 7

relative roughness 23, 25

relief valves 28, 123-124

repeated uniform costs 317-318

reservoir capacity 262
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reservoir routing 262 specific weight of water 2-5
resistance to flow 143-149 spillway rating curves 232-233
Reynolds number 25 spillway with gates 234
rising sector gates 242-243 spillways 231-241
risk analysis 267 spill-through abutment 194-195
risk of failure 267 spiral casing 95-96
river length 255 spring-mass systems 127-128
rock fill toes 19 square inlets 219-221
rock riprap 225 standard-step method 187, 189
rotational speed 87-89, 98 standing waves 173-175
roughness coefficients 148-149 static liquefaction 286-287
roughness height 23 stationary jumps 172-173
rounded edge inlets 219-221 steady uniform flow 141-153
runoff coefficients 259 steel pipes 27
steep slopes 183-186

S waves 291-292 stepped spillways 238-239
S-1 profile calculations 192-193 stilling basins 236-238
Saint-Venant equation 205-206 stormwater manuals 259
scrollcase 87 stratified floodplain 306-307
seepage 300-305 streamlines and stream tubes 300-305
seismic loading on dams 17-18 Strickler, Albert 143-144
seismic surveys 291-292 subcritical flow 157-158, 172
sequent depths 166 submerged outlets 223-224
settlement 288-291 subsidence 288-291
shallow embankments 300 suction on spillway 176
sharp inlets 219-221 sudden valve closure 115-116
sharp-crested weirs 243-245 supercritical flow 157-158, 172
shear stress 151-152 supercritical waves 173-175
sheet piles 303-305 superelevation in bends 175-177
short- and long-term considerations surface of equal pressure (SEP) 6

321-322 surface storage 251-252
short-crested weirs 243 surface tension 284-285
shrinkage limit 278-280 surface width 141-143
side-tapered inlets 224 surge from gate closure 173
sill raising 162-163 surge propagation 172-173
sketching water surface profiles 185-186 surge tanks 81, 87, 121-124
slope-tapered inlets 224 sustainability 320-322
slotted bucket spillway 235-236 swing valves 28
sluice gates 160, 242-243 system curves 74-76
small turbines 92 systeme international (SI) 1-4
small watersheds 258-259
small-wave propagation 170-172 tailraces 87, 95
socket inlets 219-221 Tainter gates 242-243
socket joints 29 Tehachapi mountains 80-81, 152
soil properties 277-284 Theis integral 307-308
soil saturation 280-284 threaded joints 29-30
specific energy 156-163 three reservoirs 35-36
specific energy diagrams 157, 160-162 three-edged bearing capacity 227-228
specific energy diagrams - trapezoidal 170 three-hour rainstorms 253-254
specific momentum 165-166 tidal bores 172-173
specific momentum diagrams 167, 170 tidal fluctuations 309-310
specific speed of a pump 67-68 tidal hydropower 103
specific speed of a turbine 89-91 time to equilibrium 256-258
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torque 97

trapezoidal channels 142-143, 152
trapezoidal weirs 245

TREX model 260-262

triangular classification 256
triangular weirs 243-244

trunnion bearing 242

tube valves 40

turbine buckets 92

turbine classification 89-91
turbine efficiency 86-87

turbine runners 92, 96

turbulence models 239

turbulent pipe flow oscillations 134-137
Turgo turbines 91-92

ultrasonic flow meters 58-60
unconfined aquifers 299
unsteady flow 203-213
upstream control 172, 183-186
urban runoff 259

US customary units 1-4

useful life n 267

Index

valve closure 114-118
valve opening 118-120
valves 28

vapor pressure 9-11
velocity profile 146

vena contracta 120-121
Venturi meters 54-56, 58-60
Veronese equation 235-236
V-notch weir 159, 243-244
void ratio 281-283
volumetric flux 24

warm fronts 252-253

water hammer 109-118

water properties 1-5
water-surface profiles 182-186
welded joints 29

wetted perimeter 141-143
wicket gates 95-98
Wilson-Hilferty formula 265
wingwalls 219-221

wingwall abutment 194-195
world maximum precipitation 268

341

© in this web service Cambridge University Press & Assessment

www.cambridge.org



www.cambridge.org/9781316513095
www.cambridge.org

