
Order Number 81'2681 'T 

Sediment bypass system for impounding reservoirs 

Eftekharzadeh, Shahriar, Ph.D. 

The University of Ariaona., 1987 

U·M·I 
300 N. Ze.eb Rd. 
An n Arbor. ~{l 48 l 06 



TABLE OP CONTENTS 

P age 

L I ST OF TASLES v i i i 

LIST OF ILLUST~ATIONS x 

ABSTRACT xii i 

l. THE PROPOSED SYSTEM ANO GENERAL BACKGROUND l 

I n t r od u c t i o n . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . 1 
Proposed Concept and Solution ........... .... . 3 
Existing Systems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 

2. THEORETICAL INVESTIGATIONS ......................... 10 

Introduction ................................. 10 
Mathematical Description of Sediment Transport 
i n P i pes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12 
Quantification of the Homogeneous Regime 15 

Distinguishing Criteria for 
iiomogeneous Flow . . . . . . . . . . . . . . . . . . . . . . . . 1 6 

Heterogeneous Regime ............ .. ... ........ 18 
Criteria to Distinguish Between Heterogenous 
Flow and Flow wi th Bed Load .......... .. ...... 22 
Flow with Bed Load and Limit of Deposition ..•. 23 
The Head Loss Equation ......................• 27 
Perceived Head Loss Concept .......... ........ 28 
The Effective Roughness Concept .... ..... ... . . 32 
Determination of the Capacity Concentrat i on 33 

Genera! Background ................ .. .... 33 
The Origina! Laursen Equation ........... 36 

Modification of the Laursen Equation for 
Application to Pipes ........................ . 39 

Determination of the Averaqe Particle 
Shear in Pipe Flow ....................... 39 
Determination of the Average Particle 
Crìtical Shear Stress, Te ..... . . .. • ... ... 46 
The Term (d/yl**7/6 in the Laursen 
Equation ...... . . . . ..... ........... ....... 48 
The term F(V*/~) in the Laursen Equation SO 
Determination of the Function F(V*/~) · 
in the Modified Laursen Equation ......... 58 

vi 



3. 

4 • 

v i i 

SXAM!NATION O~ THE 3YPASS SYSTEK 6 4 

Va rious solution a oor oaches . . . . . . . . . . . . . . . . . . 64 
Investiqat ion of ché App licabi : ity o f the 
Bypass Sys tem . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 65 
Appllcability o f t h e Bypass The ori es to 
Ge nera! Situa tions . . . . . . . . . . . . . . . . . . . . . . . . . . . 70 
Investìqat ion o : t h e Flow Reg i me fo r 
VL a nd Vx . . . • . . . . . . . . . . . . • . . . . . . . . . . • • • . . • . . . 8 4 
Anal ysi s o f t h e Bypass Concept b y 
Appl i c at i on to Hypothetical Situat i ons .. .. . .. 88 

SUHHARY ANO CONCLUS!ON 102 

Summary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . l 02 
Conc lusion ...... ........ ... .. .. ..... .. ....... 1 04 

APPENDIX A TIIE DESIGN CHARTS 105 
The Capacity Concentration 

Velocìty ...... .. ........ ..... . . 105 
The Power Requirements .. ... .. .. 112 

REFERENCES 119 


