SB g of clis gl pingsy 41 pul

YVAY om0 jlond oy 9 Coms il
http://jwsc.gau.ac.ir
DOI: 10.22069/jwsc.2018.13787.2855

B U A oo 55 (SimisT Ay g G yhinns Stk 10 (5 15910 5 5 v

"pa g 9 Ol Lo pele (0 918 sane”
Oz 5 Ol o230 (Ol pntign 05,5 Sl
Ol sy 5 Ol ol K15 (Ol o pndign 03,5 (S Slassla Al it S 4t sal 215"
AVIYNA 0l Gyl £ AVON il s
oS
SLJUS (2885 5 el SIS 55 & ol Jiles dom 5l awilts s 5 LJUS Wbl sy a5 4l
(SR opl 3 Gda das e ) anb sladiliag, 5 AL ol glaaltains (b glac] Soslper
38 Jlal s Saes T Al e 2alS 5 U8 5 o3 JUS 55 sddeeal (3 hies Slomis 30 oy
Wl 3Bl 5 3t 3l a3linal b G hts Slomis (] 5 Candge o g ) 5 aJUIS
iz SV giledde sbiews Flow-3D 0L > (giluans Sle s S Ghass cnl ss et g ol
Sbrosls 5l mli ralms Gl Sl sdldoslinal e s 4 SLALES 35 53 G st Slio (5,551 3
Jbo el old oslinal i pd pmio oIS Olas edige 058 oLl s eplnl sla il
s Y dsb o o5 IS Ky el b0 Lo s e VY Jsb 4 ol JUS Gl S ARl
34wl by ol JUI iz 5l 65 UT0 ahols s o3 JUIS Ll e LS5 Lol JUS L 5 4008
SOl Sowsm 5 oS5l sl SVsles 55 iloand 53 @S OWole ol ol el OF & o
A sl K-W glalslas 53 Joe 51 5 (KaasT 05,5 Jde g sy 2slaST 5
e BN e 53 (Sant OF 6801 Wl olle S (S3luand S sl 0L aalllae ) il laadly
Loy V/E uali,:.{ujj $3de Jde oy I e s L;:N“Lui Ges SIus G| a6 sbar Ll 540
Camdsn (g e S Ot Slmio Sl i fold 5 olal Llss b obagsladde ioman 2y
ol @l S ol s A wsly LU 53 (O e 3 (Sl Gas A (Sl R Dlomis
Ve o U 0L il 4 G it Do (5515 sl il S sl OLE bagslede
(A I (s hal K Sl Dt Job alol ¢ /Y0 Ll JUES (20 4 Dlio J b s a5
o JUE 55 W o 3l Slmis caad Aol 5 o 3 JUS (5,0 MV S 5l Olmis 5 s alols
53 edinkl Saed OF dlr Ges 10 (6 550 5 sba G ates Ol (Al o 5 JUS 5 +/FVO L /Y0
Aoas e Al 1y a3 4 sl b JUS s Il e

m.givehchi@eng.usb.ac.ir 43K J e *

49



ITAY (1) o,lowd (Y0) s S g O Chlis W Widg3s 4 pai

03 Susba s Jall doL&SJx;ﬁ fmgid@wa\j}& Lgd wad o3 JUS s g sl

ok S 4 Cand o3 VY o8 UK s Gt Qw@bjﬁm&giwﬁ\b B oyl

il il Slio

2 0k Seles o dlasl Jowe cowsml s
Sl S ol Ol ml s, LJUS Il
LSS Sl el S la s Sl el
233 0 Ay (25 Cand 4 ol a4l anda
S 3OS 0) 35 i 6 sl
aJ gl gt Glosde esn CERRY
33 Saasol dlr Ges sl e sl
2 S 4 0T Ay oamys Ve JUS s Ll
Gos JUE 50w bl plad cond LIS S
L Al NS sy gl 5 (St ol Al
oo o (0 0K 5 JKS ¢k (Y)
Camd 5 Lzl 4515 25,8 sde day Ol sl el
Ol Ol sy Slgw, &S = Gl 5 o3
Ol e JU 5 o8 JUKS 53 55,8 sue oS s S
2 e o SO 4l s o Cend Jlal

V) Ll Slgy &S > wiland

W (yg; 9 319

St glajlple s 5l (S &S Flow-3D

o 0l (S Sl s Jglte
Soledde sheas ol ad S 515 eslinal 5,50 5l
2ol e 3 Soio] Ges wllee
Slaosls I mld awims 5 Hl5le S (S5luans
ol oslizad (Y\F) OLea 5 (535 sla el
L kol AU Sl S AT Jus el

FA IS el b Be 5 e\ Y b

yay

Aodlo

5 ool Glaele ey Loy & atn Slis
Hols 3500 81y Bl oS din (gl pa oS
SN lsn, 035 5 5 e ol b Jals O o
L8) sl asls Lsf,ah_wi_e}a 5,8 Jﬁj alas
Ui ol daey 5 Shas Ol3e 53 3 slo
L7 wslh en 2 a4 dsb Lo ey
5 sses 9 Ob o slamsl 5y Lae,y dlols OL
03 (7)) Al e 25,8 e 5 ooy Ol Azl OL -
4 (110 O 5 rles 5 slatasy
2 Gorin Sl 51 5 505 Jsb b
S e 5 Sl aboslal 5 0L )
Ao sle e A 6 4l L JUE o
JUS 53 Slmio (5,851 3 S L5 S Ol olal
oAl Joe S s Sesle w5l Ok (o
e 4SS e bl S e U Slmds s
b (SN e 3 Job glace w 2alS 4
(8) 555 g0 O Cwspmly

S3de gy a (YY) OLes 5 Oldess
Al 3 Ol S G ks
Sile s SaS 4 o3 K s s JUS S a0
Olio O3, 84y a5 W5 S Oly 5 sty ool 4l
30k 6 spg 02 r PG e B R
0) 515 EPWRNTALY

AT 4 (Y010) O en 5 Jls e

o 2 a ol JUS @ (g5, o5 S S



OlsKed g (20945 oo

035 o Sl WA oS a&a sl slaesls L

el (gheo 3 V/E D] (gl ls
O N P PTTRIRt J T E ]
Gos Sl s g (YY) O 5 (63 5
Ols a5 Ar GadllS Jlasl fowe 5 Sawiol
OLES (3 s Slmio (5,855 ul)] & Lisgas
S 3 G b O IS s sl el
3D cd Fawaol Ges 288 gl Slio
SASoA S ol SlEl bt cnl 02 500!
SR s @bl e gla el s @
Clio p LGl ol il 3 G ate Dlnis
VA5 a5 alb (b)) Clmin culis 5 (H)
byl aes Col ol w3 S L5 5 e sl

Llodd dny o B) o3 LB 550 4

ol S5 Aol JUS L om0 5 2 ¥ dsb o
) el
o5 o3 gdome 53 2o Sl /A 4SS g slal
Gloo 5 Jde ady 53 e sl ¥ 5 JUS 33
A5 S e s 8 ol e Oley 5 p5Y s
Ol ileas 30l Sllne 403
U 62555 5 sskie eed 4 A el ey
Loglls 0L oo o0 Lo 5l 23 5 Lol
BN T P P S e LS MUSURE
Gl 53 s S eslanal b 5 24/ 5 406
VWY i Loy of e Sip b s el U
sl a4 S L s &AK,QLA)'T Jde ilee 20 Slo
Saasl dhe 1 oladids cpl 53 mamen ol
sl sl caale 4 0oy Sonp o cdea kew
Gor S oS ol UL s el 05 S enlinl

(Flow direction) b > Zy=

A 4

(Main channel) Lol Juls

(Flow direction) ;L > o>

-

(Tributary channel) e 5 JLls

. Tl
ORI =

Flow direction

OLKer 5 5555 sla bl Slyl - s
Figure 1. Laboratory patterns - Nozari, S et al.

yay



Oon ek ol S s LY sl
sobant] Sanaol Ges Slis , (65) Slmis
Goe eSOV bl 53 35S e et s
dols o 2l ) ol sl bl Sreio]
ol JUS o e Gaal b ol Slmio Job
O 35 S A e Gl bl 5l ol b 2l
wtlsyy (Op) Slmio o 2,0 ol )y a
ool o LAV 2T oS das e OLES el 0
AR VO Sl JUS (50 & Dlmin 550
S o sl 1) Saed ol Gas 2alS

GV ol Glasmbl 3l Jols mls )
(§) Il s 5| oo Aol ouy 4 oS YY"
YY 5 Y Gl il &S s e ol el sl
53 ks (St Ol Sl Ges op 50S sl
O St 6l I e 5l clis Aol ae
S 55 8 e a5 JUS 5,8 +/TVO B a/YO
G pitn Dlmio (5,551 5 5 ol b o g
s e Ol 1 (YY 2D

sshen (0 Jsdx) 0 B ) ol gl il

U 0L sliwly b Dlmio clie 4505 s
Flow-3D i3l bwg 5 obxl (@) s
Je ) dadr o oSl O 5o Ll (gland
Sl Al Ao 5 s Stedo] Ges Sl
= s e 0L 1 LT s (Sesof G
Gor eSS s W asly s oS el O Sl
ol bl dmis 05 S 4 Cad Sio]
gl s Clin LIS Ol doys 4D 5 ]
“og wsly Olpea wsly ol 5 Sl S ke asls
ssbizad OF 51 Lasill s L3 5 ekl ool
AV Jadr 5o BT ssled gl T s S
Gy 3,8 ke Sl L (L) Slio Jsb s
Jsb S Jlgzr Sl bl ol bs el )l
bl S sz 5 G e Dlomis (g il
JUS 5,8 4 amino Jsb i O 53 &5V ojled

K:aal«" ol uL>L:J\ A:Jl;- g)"J:“é’ Q‘}&Q ck:«-«ﬂ\ '/Yo

g
' 4
’

XY T - (Kas O 55 - S

Figure 2. Distribution of scouring - The twenty-second pattern.
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Table 1. Results of modeling of submerged vanes.

IKERE: Aol IKEREI:
- < Coloes Slio d)“’ T
Goe S Sl 4 olnie b R Jus
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G de Sl i s e Ul JUE 2 JUS s ,e i “sls
P Maximum o The ratio of the T The ratio of the Th Dbl
. ;;z‘:if(‘)tn scour The ratio of the Longitudinal The ratio 'of the length of the I Te e

" denth submerged vanes spacing of crossing distance submerged vanes g p

(%) ep from the of the submerged to the channel o
ds nnection to th submerged vanes vanes to channel i
(cm) coh ¢ f '?i he to the channel anes gdcha ¢ width
C! anré\erw t width ;w ;? L/B
/ 5B /

5 11.9 0.375 0.5 0.375 0.375 15 1

16 10.56 0.375 0.5 0.375 0.375 30 2

17 10.4 0.375 0.5 0.375 0.375 45 3

20 10.0 0.375 0.5 0.375 0.375 60 4

15 10.6 0.375 0.5 0.375 0.375 75 5

21 9.9 0.375 0.5 0.375 0.25 60 6

20 10.0 0.375 0.5 0.375 0.375 60 7

-9 13.6 0.375 0.5 0.375 0.5 60 8

2 12.8 0.375 0.5 0.375 0.625 60 9
18.4 10.2 0.375 0.25 0.375 0.25 60 10
19.2 10.1 0.375 0.375 0.375 0.25 60 11
21.0 9.9 0.375 0.5 0.375 0.25 60 12
12.8 10.9 0.375 0.625 0.375 0.25 60 13
-0.02 12.8 0.375 0.5 0.125 0.25 60 14
9.6 113 0.375 0.5 0.25 0.25 60 15
21.0 9.9 0.375 0.5 0.375 0.25 60 16
13.6 10.8 0.375 0.5 0.5 0.25 60 17
15.2 10.6 0.375 0.5 0.625 0.25 60 18
11.2 11.1 0.125 0.5 0.375 0.25 60 19
21.0 9.9 0.25 0.5 0.375 0.25 60 20
20.0 10.0 0.3125 0.5 0.375 0.25 60 21
21.0 9.9 0.375 0.5 0.375 0.25 60 22
9.6 113 0.5 0.5 0.375 0.25 60 23
18.4 10.2 0.625 0.5 0.375 0.25 60 24
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Abstract

Background and Objectives: The channels and rivers confluence phenomenon is the issue which
occure in the irrigation and drainage channels, superficial water accumulative channels, water and
waste water refinery and rivers. The aim of this research is to investigate the effect of several
installed submerged vanes in tributary channel on controlling and decreasing the erosion at
90 degrees confluence of channels, detecting the best situation and vanes orders by using the
simulation software.

Materials and Methods: In this research, Flow-3D flow simulation software was used to model the
various states of submerged vanes at 90-degree channels confluence. In order to verify the results,
the data from the experiments carried out in the laboratory of the civil engineering department of
Sharif University of Technology have been used. The experimental model consists of a main channel
with a length of 12 meters and a width of 40 cm and a tributary channel of 3 meters in length, the
width of the tributary channel is equal to the main channel. The tributary channel is located 6.35
meters from the beginning of the main channel and is connected to the main channel at a 90-degree
angle. The using equations were Navier-Stokes and continuity equations for modeling
incompressible flows. For modeling turbulence, the k-w equation model was used.

Results: The results of this study showed that software simulation can accurately estimate the scour
pattern. So the difference between the maximum depth of scour of numerical and laboratory models
in confluence was 1.4%. Also few modeling were done with angles, dimensions and different
locations of vanes to calculate the best conditions of vanes to decrease the depth of scour in channels
confluence. The results showed that it is possible to decrease the scour hole dimensions, considering
that submerged vanes were installed in the 60 degree (in respect to longitudinal axis of channel), the
ratio of the length of the submerged vanes to the channel width was equal to 0.25, the longitudinal
spacing of the submerged vanes was half the width of the channel, the spacing of the submerged
vanes from each other was 0.375 of the channel width and the distance between the installation of
the submerged vanes from the intersection of 0.25 to 0.375 was the width of the channel; submerged
vanes effectively reduce the maximum depth of scour hole at the junction of two channels with a
90 degree angle.

Conclusion: The final result of this study shows that if submerged vanes are installed in an
appropriate position with optimal dimension in the tributary channel, they can reduce the maximum
depth of the scour hole at channel confluences. In this study, the maximum scour depth was reduced
by 21% submerged vanes compared to the non submerged vanes.

Keywords: Channel confluence, Erosion, FLOW-3D, Submerged vanes
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