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(Bouwmeester, 1987)
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shaped deposition
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T/T,
0.8 - 1.Z
1
= o 0.8
=
N 0.6
04 04

. 0.2
¢
80

1o 120 130 140 150 160 170 1

x/b

JU dag 53 (b 5 - Ll (b G o e (S G35 -l (B 5 sla el F-F S

5 oo o3l o 10 (oo le yus 4O S A5 g e sddlin F-F B O-F ISl 0 a5 jshilen

3518 Slgran dllue Sy 0 b aS el Jlie &0 45 05l930 (59,

OS2l S5 (g 3lutpnd gl Y-F-F

dEales] JUIS Slasie a5 1559215 5 sl allale)] )15 b Sl oSs (gjlutnd mbs
ol 00 (i G (30,5 7o i3 Y-F 5 -V sla isu o g

Gabwy  SWISE Gl el @l mecoe 5wy 4 T U V-F Kl
Cawloads 41310 1 ), g (99,595 (go0e 5 b anslis g g8 gxTg5 g plisl, ], a&iole;l IS

L 2/d=0.85 4 x/b=126 - z/d=0.03 ; X/b=126 -all CoxBge 90 10 Cops Judgp V-F JSo o

I\Yd



4

velocityatz/d=0.03 andx /b =126

I S R
!
I present work 1
L ° exp. data !
3 ------ koutroveli et al .’
N
~ 2F
>.' |
1 -
07||\\|||\\|\|||| | -
-0.5 0 0.5 1 1.5
u/u,

velocityatz/d=0.85and x / b= 126

present work “

® exp. data \
—————— koutroveli et al !
]

0.5 1 1.5
u/u,

wls b 2/d=0.85 4 X/b=126 -, 2/d=0.03 5 X/D=126 -all clocasnise > &t yus Judays dulie V-F JS&

19592195 9 plishylel) ResleT gl (rioren § (SAlST Sl o o) Kon o (Jgg 555 so0e

oaslive a5 jhailas Covlond aslie (l)Sem 5 (Jo9,555 15 L Z/A=0.5 jo ey jelS A-F IS0 5o

5 plollly alalesl )5 Gub g 00g oy 5 (Jod BB <o SIK-E g, 5l Jol> mlis g oo

VL CVRCN

Sl

115 120

125

130
x/b

velocityatz /d = 0.5 [ - a u~ 0.262 m/s
. ufu, 02 0 02 04 06 08 1 12 14 L6 18
| : ' :
4
=]
=

135 140 145

oy



|

u/uoz 02 002040608 1 121416138

—_— : : 1 ) 1 =
115 120 125 130 135
x/b

. 140 145
KW g, b olyKen 5 (995555 s00e 415 - K-8 (29, b gyl o —ill 30 oo 52005 dunylitn A-F IS
oty S el 4o
Sgh )0 s Wi posSle 4S5 050 g0 0adlice . Cal 00l 03! oy O sle,guls - S o
Sob yo w0 lge I cladlxs (o o] canlie 0,Slee pizman (w309, yian (b p) a2 o 7, oSaial

Dgd oo 003 bl co HKiul Cawd b 10 555 Cand g ol CawdVl (o o] 5 (S g8 G aS

Ll bed shear stress contour for single groyne 1,=0.131 pa

| _
2
110 120 130 140 150 160 170 180
x/b

wall shear stress contour for single groyne

08
0.6
0.4
02

T/,
35

3
25
2
1.5
1
0.5
0
05

y/b

z/d




T/T,

w
"

1
COO MmN WW
RV R

S —z b pol> @b 5o k-g P9 b JUB (o2)lg20 —0 g S -l jo by S gmlS aslie A-F S
OS] S5l s KW 39, b o) Se 5 Jo9 585 s80e

LbuS..'.‘..’T S Solwdd mls 0-F

S S hmlie slp dapStl (S (AELT @S (395 Srae e 4 I gadldl o
¥ slegisy ps ead S5 slanie plea b JUIS Sl a8 () Sen 5 Jo9,35S s39e @l 5l oS

el 00U oolazw] u.\;"oo; oolaw!l Y-F 9 ¥

B Yo IS s baeSita (g pm oo DID=6 ulgiy Jolgd by o plonil (g5lusdands gl :-0-F

S 6‘)" u‘)ls.o.b 9 ‘_;39355 )lS lJ Z/d:OS )é CA.C).uJ )9...»15 \’—f JS....; )Q w‘od.w 00)5—‘ \Y—f

Calods auolie ¢ yLiibe DID=6 el salold L o )S 2

AR



a velocity contour at z / d = 0.5 for groynes with uniform spacing D /b=6
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Ll bed shear stress contour for groynes with uniform spacing D /b =6 1,=0.131 pa
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Ll bed shear stress contour for groynes with non-uniform spacing 1.5b and 6b 7,=0.131 pa
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Ll bed shear stress at y / b = 3.5 for groynes with non-uniform spacing 1.5b and 6b
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Abstract

Channel stabilization and restoration efforts have been increased dramatically with excessive
cost since 1990. However, it is estimated that at least 50% of these projects fail and others
may not perform as expected. Therefore, stream restoration today is more of an art than a
science. To maintain a navigable channel and improve flow conveyance by dividing the
channel into two main and side channels, engineers have recently proposed constructing

longitudinal training walls as an alternative to the traditional transverse groynes.

In the present study, the performance of longitudinal training walls and groynes on bed and
wall shear stresses was investigated numerically by solving Reynolds-averaged Navier-
Stokes equations with the k-¢ turbulence model using Flow-3D software applying finite
volume method. Results of the single groyne simulation were validated based on
experimental data, and results of the series of groynes simulation were compared to the

available numerical data with a good agreement.

In this study, twelve simulations were performed for longitudinal training walls in different
longitudinal and transverse positions with continuous and non-continuous forms. The results
showed that this system, compared to the traditional groyne system, introduces less bed shear
stress and has the ability to control the wall shear stress dynamically. This system, by
providing a mild flow in the side channel, has a favorable effect on aquatic habitat and
ecosystem, besides high ability to transfer additional flood discharge. So, this system can be

used as an appropriate replacement for traditional transverse groynes.

Keywords: shear stress, longitudinal training walls, Flow-3D, RANS, k-g, bank protection,

groyne
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