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Acting forces on weirs 175
 
Active earth pressure in cohesion­


less soil 193
 
Active earth pressure against smooth
 

vertical walls 193
 
Active earth pressure against rough
 

walls
 
Coulomb's wedge theory 196
 
Rebhann's method 195
 

Active earth pressure in cohesive
 
soils 197
 

wedge theory 197
 
Afflux over weir 75, 76
 
Angle of internal friction 20, 192
 
Annual cost 217, 221
 
Annual taxes 6
 
Apron
 

design of apron 188
 
horizontal apron 59
 
length of apron 29
 
optimum length of apron 191
 
thickness of apron 190, 192
 

Automatic discharge control intake
 
91
 

Backwater curve 47,58
 
Barrage 30
 
Basin 48
 
Bearing capacity 21, 22, 182
 
Benchmark 13
 
Bernoulli equation 60, 69
 
Bligh's creep theory 100
 

Canal
 
gradient 9
 
headregulator 6, 84
 
intake 48, 84
 
network 26
 

Capital cost 217,221 

Capital investment 7
 
Capital recovery 218, 221
 
Catchment area 31
 
Closed intake 84
 
Coefficient of contraction for piers
 

50
 
Coherence of the farming society
 

5
 
Cohesive soils 197
 
Confidence limits 35
 
Conjugate depth 62, 68
 
Construction joints 213
 
Construction machinery 8
 
Construction materials 8
 
Construction technology 8
 
Contour map 14
 
Conveyance 41, 77
 
Cost of the structure to farmers
 

217
 
Critical depth 60, 62
 
Critical moment 203
 
Crop 84
 
Culvert
 

circular culvert 205
 
design of culvert 86
 
discharge of 87
 
entrance loss of culvert 87
 
outlet loss of culvert 87
 

Cut-off walls 6, 197
 

Dam 30
 
d'Aubuisson formula 83
 
Depreciation 221
 
Design of weir and apron 187
 
Desilting basin 88, 155
 

cleaning time 90
 
design of 89
 
dimensions of 89
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Discharge
 
coefficient 47, 51, 56
 
design discharges 9, 29, 47
 
determination of 52
 
discharge over weirs 49
 
maximum discharge 9, 25
 
mean discharge 10, 25
 
measurement of peak discharge
 

40
 
reliable discharge 26
 

Discount rate 221
 
Dykes 26,29
 
Dynamic force of flow 175, 176
 

minimum discharge 9, 25, 48
 

Eccentricity 178
 
Economic analysis 7
 
Economic life 29
 
Effective rain 28
 
Embankment 58
 
Energy dissipation 48
 
Energy grade line 41
 
Engelund and Hansen 161
 
Equipotential line 103
 
Escape canal 157
 

design procedure 159
 
transport capacity 161
 

Evapotranspiration 28
 
Exit gradient 102, 104, 114
 
Extraction ratio 148, 151
 

Farmer's organization 6
 
Filter material 123
 

design criteria 123
 
grain size distribution 123
 

Financial analysis 217
 
Fixed end moment 202, 203
 
Flood
 

design flood 30
 
high flood 29
 
low flood 29
 
peak flood 31
 
risk of occurrence 29
 

Flow
 
between piers 83
 
flowlines 103
 
flownets 103
 
on sloping apron 69
 
steady state flow 103
 
subcritical flow 69
 
subsurface flow 99
 
supercritical flow 59,69
 

Foot bridge 7
 
Force components 176
 

horizontal forces on weirs 178
 
vertical forces on weirs 178
 

Foundation
 
contact pressure 21, 182
 
impervious foundation 99
 
permeable foundation 99
 
settlement 21, 22
 

Frequency analysis 31
 
plotting position 31
 
theoretical distribution 33
 

Friction loss 60, 70
 
Froude number 62, 66
 

Gate
 
control gates 51
 
flow through sluice gates 82,
 

83
 
sluice gates 81
 

Geotechnical investigation 8
 
Gravitational flow 9
 
Groundwater 22
 
Gumbel distribution 34
 

Hasen William's formula 146
 
Head loss 60
 
Hydraulic analysis 26
 
Hydraulic gradient 104
 
Hydraulic radius 75
 
Hydraulic structures 40
 
Hydrological data 9, 25
 
Hydrometry 60
 

Impact force of approached flow 
176
 

Implementation method 8
 
Intakes
 

box culverts 202, 206
 
bridge type intakes 200
 
structural design of intakes 200
 

Irrigation
 
rehabilitation 13
 
scheme 13
 

Island 48
 

Jump
 
drown jump 64, 65
 
hydraulic jump 48, 59, 63, 66,
 

72
 
hydraulic jump on horizontal
 

surface 59
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hydraulic jump on sloping surface 
64,65 

Khosla's theory 108
 
Kinematic viscosity 89
 
King's vane 132
 

design criteria 133
 
design procedure 133
 

Lacy's scouring theory 121
 
Lane's weighted creep theory 101
 
Laplace equation 103, 118
 
Location of irrigated area 7
 
Location of the weir 7, 14
 
Log Pearson distribution 37
 

Machinery rental station 8
 
Manning coefficient 41
 
Manning equation 41, 80
 
Maximum allowable water level
 

48
 
Mean conveyance 42
 
Meteorological station 10
 
Miscellaneous structures 6
 
Mobility parameter 160
 
Modulus of elasticity 203
 
Moment
 

balancing moment 99
 
of inertia 203
 
overturning 94
 

Numerical modelling 82
 

Offtake canals 59
 
Open intake 84, 85
 
Open weir on seasonal river 166
 

design of the weir 168
 
operation of the weir 168
 

Operation and maintenance costs
 
6,218
 

Optimization 29
 

Passive force on retaining wall 
198
 

Percolation 28
 
Permeability 104
 
Pier contraction coefficient 51
 
Piles 105
 
Pipe
 

impact factor 211
 
live loads on pipes 211
 
long superficial loads 209
 
short superficial loads 210
 

strength and loading of pipes 
207
 

surcharge loads 207
 
wheel loads 211
 
width of trench 207
 

Piping 99
 
Plotting position 31
 
Present value of benefits 9
 

Rain intensity 34
 
Reduced mean 34
 
Reduced standard deviation 34
 
Reduced variate 34
 
Retaining walls 21, 193
 
Return period 25, 30
 
Reynold number 156
 
Riprap 122
 

stones 122
 
thickness of 123
 

Risk 30
 
River
 

cross section 9, 14, 40, 48
 
peak flow 34
 
profile 9
 

Safety factor 182
 
Sedimentation 7, 48, 81, 90
 
Sediment control devices 131
 

excluder 131
 
extractors 131
 
silt platform 139
 

Seepage analysis 99, 104
 
Selection of the weir construction
 

materials 220
 
Sequent depth 62
 
Settling basin 155
 
Settling velocity 89, 144, 156
 
Shear forces 203
 
Side weir 92, 93
 
Site investigation 5, 19
 
Skewness 33
 
Slab 20
 
Slope area method 40
 
Slope deflection method 202
 
Social and economic aspects 5
 
Sociologist 10
 
Soil
 

classification 19, 20
 
grain size distribution 19, 20,
 

21
 
permeability 19, 21, 29
 
profile 19, 20
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Soil (continued)
 
properties 19, 20, 21
 
reaction at weir base 178, 180
 

Spillways 30, 51, 53
 
Stability analysis 99
 

of gravity retaining walls 199
 
of integrated wall and floor 198
 
of weir 178, 180
 

Standard deviation 33
 
Standard step method 70, 76
 
Stiffness 203
 
Stilling basin 59
 
Structural analysis of weirs 175
 
Submerged density 190
 
Superstructures 58
 
Surface flow analysis 47
 
Surface flow profile 47
 

Tail water 26, 47, 63, 80, 86
 
Temperature steel 190
 
Theoretical frequency distribution
 

33
 
Topographic map 7,9, 13, 14,40
 
Topographic survey 9
 
Trash rack 94
 
Trenches for pipes 207
 
Tunnel type sediment extractor
 

151
 
Type of weir 8
 

Uplift pressure 47, 85, 99
 
correction for floor slope 113
 
correction for interference of
 

piles 111, 112
 
correction for floor thickness
 

111,112
 
pressure at key points 109, 175
 

Van Rijn formula 159
 
Variate 33
 
Velocity
 

approach velocity 51
 
distribution coefficient 41, 77
 

Vortex tube 144
 
design criteria 144
 
design procedure 148
 
head loss in vortex tube 145
 

Washing bay 6
 
demand 27
 
head 47,58
 
losses 26
 
profile
 

by approximate method 26,
 
58, 69, 70
 

by standard step method 73
 
requirement 73
 
rights 6,26
 
user's association 6
 

Weight of weir and water wedges
 
175, 176
 

Weir
 
afflux over weir 75
 
base bucket of WES weir 55
 
clear length of 51
 
constructed monolithically with
 

foundation 184
 
constructed non monolithically
 

with foundation 180
 
crest level 48
 
design consideration 47
 
design of weir body 187
 
ec~nomic life of weir 221
 
economy of weir 48
 
height of weir 48
 
horizontal broad crest 56
 
length of 48
 
Ogee shaped weir 48
 
selection of weir construction
 

materials 220
 
shape of 48, 49, 54, 55
 
sloped face weir 49, 175, 176
 
stepped weir 49, 176
 
WES weir 49,51,71
 

Wetted perimeter 75
 




