627/ CHA 2nd ed. ‘ Contact “Library Services” : info@dss.go.th

Contents

Tables X
Preface to the second edition Xi
Preface to the first edition Xiv
Principal symbols ' xvi
A short history of hydraulics XxXi
Introductory notes Xxiv

Part One Principles and Basic Applications

1 Hydrostatics 3
1.1  Pressure 3
1.2 Pressure measurement 5
1.3  Pressure forces on submerged bodies 8
14  Flotation 13

2 Principles of fluid flow 20
2.1  Introduction 20
2.2 Classification of flows ‘ 21
2.3 Visualization of flow patterns 23
24  The fundamental equations of fluid dynamics 24
2.5 Application of the conservation laws to fluid flows 31
2.6  Application of the energy equation 34
2.7 Application of the momentum equation 40
2.8 Velocity and discharge measurement 46
2.9 Potential flows 50
2.10 Some typical flow patterns

References and further reading 60

3 Behaviour of real fluids 61
3.1 Real and ideal fluids 61
3.2 Viscous flow 62
3.3 The stability of laminar flows and the onset

of turbulence 65

34 Shearing action in turbulent flows 68


Training05
Typewritten Text
627 CHA 2nd ed.

si5-20
Stamp


vi

3.5
3.6
3.7

3.8
39
3.10

CONTENTS

The boundary layer

Some implications of the boundary layer concept
The conservation equations for laminar and
turbulent flows

Cavitation

Surface tension effects

Summary

References and further reading

Flow in pipes and closed conduits

4.1
4.2
43
4.4
4.5
4.6
4.7

Introduction

The historical context
Fundamental concepts of pipe flow
Laminar flow

Turbulent flow

Local head losses

Partially full pipes

References and further reading

Open channel flow

5.1
52
53
54

5.5
5.6
57
5.8
5.9
5.10
5.11
5.12

Flow with a free surface

Flow classification

Natural and artificial channels and their properties
Velocity distributions, energy and momentum
coefficients

Laminar and turbulent flow

Uniform flow

Rapidly varied flow: the use of energy principles
Rapidly varied flow: the use of momentum principles
Critical depth meters

Gradually varied flow

Unsteady flow

The Preissmann 4 point implicit scheme
References and further reading

Pressure surge in pipelines

6.1
6.2
6.3
6.4
6.5
6.6
6.7

Introduction

Effect of ‘rapid’ valve closure

Unsteady compressible flow

Analysis of more complex problems

The method of characteristics

Characteristic equations for system boundaries
Concluding remarks

References and further reading

91

72
80

83
85
86
86
86

87
87
87
89

95
106
110
115

116
116
117
118

119
121
123
132
143
147
150
170
180
183

184
184
186
187
195
200
202
211
213



CONTENTS

7 Hydraulic machines

10

7.1
7.2
1.3
7.4
1.5
1.6
17

Classification of machines

Continuous flow pumps

Performance data for continuous flow pumps
Pump selection

Hydro-power turbines

Turbine selection

Cavitation in hydraulic machines

References and further reading

Wave theory

8.1
8.2
8.3
8.4
8.5
8.6
8.7
8.8
8.9
8.10
8.11

Wave motion

Airy waves

Wave energy and wave power

Refraction, shoaling, breaking and sea bed friction
Standing waves

Wave diffraction

The surf zone

Wave prediction

Analysis of wave records

Extension of wave records

Computational modelling of nearshore wave
hydrodynamics

References and further reading

Sediment transport

9.1
9.2
9.3

9.4
9.5

Introduction

The threshold of movement

A general description of the mechanics of
sediment transport

Sediment transport equations

Concluding notes on sediment transport
References and further reading

Flood hydrology

10.1
10.2
10.3
10.4
10.5
10.6

10.7
10.8
10.9

Classifications

Methods of flood prediction for rural catchments
Catchment characteristics

Frequency analysis

Unit hydrograph theory

Summary of design flood procedures for rural
catchments

Flood routing

Design floods for reservoir safety

Methods of flood prediction for urban catchments

vii

214
214
214
220
221
222
225
225
226

227
228
228
231
232
239
241
242
249
254
259

260
262

264
264
264

268
272
282
283

285
285
286
287
289
296

307
317
326
327



vili CONTENTS

References and further reading 335
Appendix 10.A: Flood studies supplementary reports 336
Appendix 10.B: Wa PUG user notes index 337

11 Dimensional analysis and the theory of physical models 339
11.1 Introduction 339
11.2 The idea of ‘similarity’ 340
11.3 Dimensional homogeneity and its implications 341
11.4 Dimensional analysis 342
11.5 Dimensional analysis involving more variables 345
11.6 Applications of dynamic similarity 347
11.7 Hydraulic models 354
References and further reading 363

Part Two Aspects of Hydraulic Engineering

12 Pipeline systems 366
12.1  Introduction 366
12.2  Design of a simple pipe system 366
12.3  Series, parallel and branched pipe systems 369
12.4  Distribution systems 372
12.5 Design of pumping mains 379
12.6  Surge protection 384

References and further reading 394

13 Hydraulic structures 395
13.1  Introduction 395
13.2  Thin plate (sharp-crested) weirs 395
13.3  Long-based weirs 404
13.4  Flumes : 409
13.5 Spillways 416
13.6  Energy dissipators 427
13.7 Control gates 431
13.8  Lateral discharge structures 436
13.9  Outlet structures 440
13.10 Concluding remarks 441

References and further reading 441

14 River and canal engineering 443
14.1  Introduction 443
14.2  Optimization of a channel cross-section 443
14.3  Unlined channels 445
14.4  The design of stable alluvial channels 447
14.5 Morphology of natural channels 454
14.6  Computational river modelling 458

147  Flood discharges in compound channels 465



CONTENTS ix

14.8  River engineering 470
References and further reading 474

Appendix 14.A: Published work on the
SERC Flood Channel Facility 476
15 Coastal engineering 478
15.1 Introduction 478
15.2 The action of waves on beaches 478
15.3 Sediment transport 479
154 Natural bays 484
15.5 Sea defence or coast protection? 485
15.6  Sea walls 486
15.7 Groynes and beach replenishment 487
15.8 Permeable breakwaters and rip-rap 488
15.9 Artificial headlands 490
References and further reading 491
16 Water quality modelling 493
16.1 Introduction 493
16.2 Dispersion processes 493
16.3 Dispersion in a one-dimensional stream 495
164 Two-dimensional modelling 500
16.5 Differential density effects 502
16.6 Buoyant jets 502
16.7 Intrusion due to density currents 507
16.8 Concluding note 509
References and further reading 509
Postscript 511
Problems for solution 512
Appendix A: The matrix approach to dimensional analysis 527
Appendix B: Computer programs 535
Appendix C: Moments of area 547

Index 550





