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1- Drag Force
2- Lift Force
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4- Equilibrium Phase
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1- Genera Scour
2- Degradation
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1- Bend Scour

2- Meander

3- Confluence Scour
4- Contraction scour
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1- Local Scour
2- Total Scour
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1- Clear Water Scour
2- Live Bed Scour
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1- Competent Velocity
2- Lift Force
3- Tractive Force



P30 (Siwnis] dpwlo slo g, sloid), ry

N e

©)gme p 9 b dalsd duslie (w5 A5 L JUE S0 09290 5 (Slru (oD OIS (B b ) o0l
O 8L sl (5 dnd 5 (8 labs) lies S0 o] LD 5 s las S5 (Gl (B 55 5 ol
D9 g o)Ll jaled (65la5 dai gy 4 ashl )3 AT 3 352y Sl Sd
s o) i Jald e g 0355 [¥F]0g0d &l Cawl o 03ly lis (V=) JSKS 0 48]y 098 (g yme oo (VAYF)
yiol,s (63908 oo ¢ IS5 ol )3 il oo S o ailin] Cyro imie g LU s sdimd i tie (YL ed9ae g b

g g0 duwloee (VWW=Y) abasl) 51 (305 5080y o (V=) daly 51 50l el il go (605 jastny (0] Hooro g jalud

Tper
= (\\—Y)
“ (Ps —P)9dsg
U* d
Re == (\Y-Y)
A%

Yoy Sy (B GRS 1Ty
Sy sy Gy U
o) dm (o el g O b s o yell cens py Wlgi oo Suled ovie & Sl (L5 (VYY) ol (VAPY) Judils

0, =0.24D:* for  1<D.<4
0, =0.14D:%%  for  4<D.<10
0y =004D:%  for  10<D. <20 (\r-v)
0, =0.013D9%°  for  20<D. <150
0 = 0.055 for D. >150
23,5 (o iy pj ©ygod De oS
g5
D- :dso[(svzl)g} (VF-Y)

oS s g dunlone 1> gy jelale ay .l ol 5 n Wy b HYEY) JSS T eslil b Sl (ody (A5 sl
O ygod | o)b)laéuiié])sms)lu.\.g@l)w u:“’)‘ U (63908 y9oxo Oi)bc\f)‘.\l&ﬁ 04U C)/L.ol SU0 ‘Ua_">5 L;v.w)‘l
T S cul 5 I]osl camdas ) s s (5 55 plgioe et Cpgoty ol Sl oalizl b o 35 a0l (F-Y) s

ol 35 5o 45 )3 s p Ol Syl an )



v W39, 43 gty 9 it bwpd o - 092 Juad

10° _ -
8
B . - :.. - |
3 \\ (U
5 2 : - ! !
@ | \\ 5 moltinn |
‘.‘10" \ | A '. . II.
s 1 =3l B
3 e e RERIIN
N |
2 . no motion 1
192 ! i L]
107" 2 3456 819" 2 34568190 2 3456 8107 2 3 456 81g°
Uu-,crd
—» Re,= —
[ff]). l.‘ e . . _V_Y ,s -
10 H T T
& i : If 1
5 ] L pd
3 1 4
2 MO TION] | /
1.5
¢ ot mmn
T =
Z B
5 4
[ j : /’/
1 z
T 1.5 T=S0H [0 _MOTIoN]
10°
= A
;,_ A - i
- . L 1 — )
o B | | | 1
mm' 2 54 & 1o0f 2 34 B 1p* 2 34 & g 2 34 6 1p°
————» particle diameter, d {pm)

[ff] )"""&"" XV CW‘ SO R T

290 Al 353 5 by S €8 sl )3 Ue Gl o eyt Sl (o G5 (230 L

U*’c = (\O_Y)

7 (15-Y)

Aibioe (63b oy C g Slpu (b Copoll o Lally) cpl > oS



30 Siwsiis] dwlo (s iy, laid], re

TH¥] D9 0 Cnye 25 Cygods Gl Slam) s g S30 oy

12xy,
\%
U*

c=18xlog Wblo (Sdgyhp w2,

3.3x

12x
c=18xlog k—ylj ) S ) (V=)
S

12
c=18log % : sl (Sdgyun w25,
Ke+—

S
Us ¢

gy vy sl 9 Kg=3dgg 25 (SS9 025y sl adbo Jolao 05 Kgg by Gos Yy bailgy ol 5 &S

T¥F] 03,5 o e ) © g0t by e, adb o Kg = 2050 Bl

Slo Sy b oy Sle—
Us K
—£ %<5 (VA-Y)
A%
25 Sy ey Sly -
Us K
—<2>70 (Va-v)
A%
SB Sy e 035y Sl -
U K
—£2<70 (Y--¥)
A%
23)5 o Al p5 Sygoh Bas )3 odd (s pShwgie Sl o p daly pj (Sdgae w3, <l
Ue =5.75U Iog[liylj (Y\-Y)
S
g i JSS 4 lge (VO-Y) 9 (0V-F) kly) jleslisal L) 598 alal,
U, =2.5,/6,Agd In(%} (V¥-)
S

D9 50



14 WGB39, 43 gy 9 i bt (o - 093 o

oy S0 IS -Y-Y

ey il b oo )S Jols Wles o by calises bylyd 4 dn g b i calises (gla S5 g Jlubl wiliag, yiws S

Pl (IS8 (e Sa 68 Sbais)lpenl juw (95 ) ehles jobs Sl (B G5 o SIS o 5 &S (s o>
0520 Pl S FS ) S8 (e slas)lgenl 4y 5 ol 55 lagglgenl ool bl oy (25 b33 L 9 355 o0 S5 )
SLojl Ly g 09 oo laed g Blo s g 0 gome b g jlaenl ol o Jl 516 G o by by (55 2L b gl o s
e o Lapygd €8 B8 1 o 2l Jg o3g g aned S5 bld 4 487 IS5 tlto slas)lsanls (o (15 S50
Ale 252 g (15 slagge by (b G5 b Yl 09,8 slasl 5 Colad )3 5 W)l pb ugSas (g0 4 o0 39294 A5 o0
sy Al o ey sl 13 5 a3l o IS 3 GS (305 e A o)Ll gl s YU 3 &S sy (eln JS5 obos
ol 2 Bt el (sl 39 03,0 )l 4 g sty i (Sl S5 4 bgrye (625 9 il (505 Egemme 1 oS s olao

Db dxlye gy JWSl LS 4 die



> Jls;

AL B, N2

fhomoorepeymarn.ir



¥ Jeo

o8 (o
* o2 g P 3Y sodly
: :.."'




> Jls;

AL B, N2

fhomoorepeymarn.ir



y Riwwiis] Gok e S 0¥ ldodld — ogw Juad

olWs -y-Y

dy90 (slaodly g o (Byre (Sdgpld slaojle L u.iwwl Bos (pe35 gly 3l 3y5e slaodld 5 lie Juad oyl jo
oy 45 Sgynn slaojle Slusgas g yius las Slastie (ybys e @alpl daie awiin (b ot jl 45,ke LS
3348 33 dgmg il wlie g ciglie (sla by B98 slbodld (gyolmen (sl Caml Hai 3590 Lol GlybI >  Siwwisl o

Dy oo 43135 Lol 4 el

ol o —Y-Y

cuM.._w L.A.u.\f)l.: 0)9d ..).))f d.».wl?u: s L;Lm,wf)b 093 l.: u)l.tbu)'t.w dl).» ul.:)> oy ‘J.u‘ bl P)Y Lbddl;;.hs) 0

Lo yd GByro CudS 3l 0ygd wSe B ol 5l 5 LEe b sasuie sl plp oy o] 55 &S canl Sl Sl o Slej lawgie o3L S
b Jlo S 3 pasdio s S 5l Gl (2w g8 Sl
Soml @ eog bl gl od o Slagbyy Jl (S ol Ce g S0l alsly 00y s (5Sojlul —
O (2bogy jl ooliiel b il oMo Joizes 08 cplpli 25 0 g0 (2D BBlge 3 il lags Sl
A5 daled OV duwbre pd lad Cogo oS 24
oala ) ¢, 155 5y5 o dalaie ;3 (6550l laolKius! 13 35350 (LB (slaosly I e o ¢ Joizee M pund (glp —
sl oy 5l ol casl 5o O cuiS b 09 jl laodly cud te Ygane aS pl & angi b 5 cdls (ol 3 090
2,8 ool b glaoss oy gl (SYLeas! g (o)l
LL) G gy ol 5l eoliiwl b g a8 )5 )54 b y> oy duwle (gl Ll o 5 (slddlaie O (sl ybg, —
zs oams ldo L gy ol 235 o B 1500 sl yeite 5 B0, G ol adge Slasedio 5 0y oy ()Ll
A oo &l ) O
00 dwle (6l g oo 55 1y ol adgs CledMbl g S5)b (oylel (slmodly 5l odlatul b by, e (cla by, —
GBS gy S e g 0l oy S ly B1)S g ¢ S5, slaooly 1 eolatwl b lasl b g,y ol 50 23,8 solal
D)5 oo dlie G ol 0y Hlade o Lol
0l gy oyl 53wl y1a3 355 0 dbes b aline sladses > (oM (glaody | edlainl oy dwlre K> gy —
Al oo Cawd 4y ,a5 390 ddge b i (sladsgs b asgs 4 bgyye SleMbl oluly oM
038wl My 00 Ao (gl calisee gy L 5l sl iy LS g g0 (£ S 0jlul oK) (slaosly &5 by
Dged padeis (pudige Gglad wluly 1) ©Mw 0y Hlde 5 3503
o3 g gl bl d 50055l Jole ol 129 (azuie s CiSL 0)93 Canl p3Y Mo S (e 6
Sl a5 g o Ol Jlo Yo o=V oo OMw S il o9 Clel ape slaofgp (sly d9u5 o o3l  Siwiol goc



(o (S| dplomo (5l 105, (ot yo

W)X g.).))f L;‘ol...s)l Jo5la.> é.EB & oo l.s 9 .))9] aI)on 4 d‘o.xo& ul)wa .\;]yu.a M] )J] 2 LQ(T w).’>o as L;:L&:o)9).s
Jloin) oy g ojlus o yae (CuiS il 0)93 350 13w ol 93 35500 dpogi (Db Vs (talas S5l 5 ke
S bLI 3 SuSG b gy dlaly b Jelse cpl 09 0 o (ol i 5l 55 Sl duo > & ygods laebl co p sl
¥A]
1.

P =1-0-3)" ()

(JL» wa.o-).g) o)‘Lo.Aﬁ.é.a).o.c:Ly

Jleisl oo : R

u)’t:.,.u wf)b 0)9 :N

ol (V1) Jado Ojaods Jloia] o ps lpss b ojle duto yoe g 0w iS5 090 o bl

[FA] Jboin! g goi ol pantd b 25l o o 9 W CaniS 5L 293 (m BLI,1 -V-Y Joua

Jlois! o o M S 5L 093
P, =0.60 N~1L,
P, =0.50 N~15L,
P, =0.40 N=~20L,
P =0.30 N ~ 2.8Ly
R, =020 N~45L,

Jolse s Sl 1 13 0jles S Jlainl U plyy sl Meas sl o 8,8 i Jleis) o8 sl a1l
&2y yiie OledMbl i JI5 5l jogas cpl ) (Siuisl Gos pedS e b bey oluebl pas aile (6,505 oL

[5] sl oas 1)) jgn0n sy (63 pely a5 g (6335400 0 Ciglan YVE 05ladds 4 s 43 CuiS ys 09yt 4

o s i YY"

b usiMw ¢ B3, (M dwiin ahaie plaw JSb cleMbl  SJgyun cloojlo Bl Jaimo  Siwial obj,l ¢l
20,5 Jols pj mbie 5l 8l o leMbl oyl .ol p3Y
L @b padd —
b8 o gy paias & bayye cleMbl
e S5 slosis -
&l SlopSs -
Slojlgale sl puSs —



. Riwwiis] Gok e S 0¥ ldodld — ogw Juad

G Slles cul pj¥ anlpl Cuxsg 5L 3,90 SleMbl 53] Cundty Can Yooro ato 9 Sy sojon slp
4o o ol anlpl comBae g JSUE Gde 0 Ol i gkt 4 (LB claodld b SleMbl plannlie 4l > pdy plol
Aoy yie B0 il 09y Cundiml 5 CwndVl > (L) ablie Jolgd adgl oyl o plgisd 21 (K 0fgn Connb
b 8l Calio yio VD=V e v dgas L ye ablie Juolgd il plaie Ll glaie JS5 31 lacubindMuw (sly g o
Dy Aaled 25 o5l 0dgize ;3 Aildgy (slaojlis 43 Sl sl Jove agg Wil Hla e bles gl o,
0)9)_) LM»JYL 2 uT c‘a;u )l)) u.:.oau d])) ui w.uf)) L Joy),o uL.wl?m &y J.M:L rn)y Cal u.i.c»a Lma)9)) )I UAGJJ Lg‘)"
B 3,5 (o Sl aleag) cand (bl 039 e Sl 5)93 Jolsh 13 (8)e dblio s jli 3)90 alols 335 plox]
b e alaie g 45 ol (b (gl polie Cpl ol oaib 03] (Y=F) Jodo 13 Jolgd ol 3590 13 cawlio (claduogs

85 s )3 laojl (s gblie Wb gl sdalie (gl ooy sbhansiio b (SSL iy axsliy (Jg Sl plaie

SIS (gly (0 y8 ablio (s 3w dpogi holgd Y=Y Jguo

b dyogy Aol JU Job e
FARTRRTIN Sy
Fer Yees
N
Ly _
)A-Q
Veor  Yaou
3 \
o Qe S
)AA
Feer Yeers
)_;A\... ;)‘)’w'{
Vooon

abye Gos g o maw jI,5 -F-¥

ke O s 15 )5l Canday sla s,
o255 ool )3 oad (6ol 15 slaJls 4 bgrpe Ol s 515 slaedls o)Ll Jibs -
o cud g ablis dwsian 4y basyo (slaodly 5 ouid duwlee M oyl ookl b ¢ Sdgyiid Slusbro yolwly —
By,
B el )3 ol e 55 350 3 e 2l Lausgs o Ll loee coledlb] —
Lol 15l o Sisle alarly 51 o3lisol el g 15 (a5 (5l ccamlin oy S wbgiSs L5 alaio b _oloilidg, (sl
BLS S b g LBL B 3929 oy pe deed (IS 0jle e 3550 0jl Cumdmly )3 9 ABL e pre S5k 53 JUIS awain S
235 Pl (6 pouels o) bogi O e Slisls 395 o0 a0 gy dlbdg) 4 (o8
e Aled Al ailiag) Jobo )3 1) Gl e g plu bigie ey g o sin S b3l
o o Jio 850 5las )3 JUI oo ye glae p3 1) Bes )0 00d (g5 basie Cas pur Dl sl it OB (gm0 slallp

94ujm g 0jgp Cusnl S jobay aims )8 Lo jLis] 5 1) wliag) Bec b s Ol pss 4 goly SleMbl Sl o 35 im



P30 (Siwnis] dpwlo slo g, sloid), rr

Sl i S sl el odlitul Ysase a3l Sge Sl bl sl yje slaJse QL 3 Wl oo BuoS (S
2 et g bl b ol pod g yiodony dwdin b gow) ladiliagy (olp ax 51 aad o1y sy cols) uls ailog,
N0 0355 phidnel Yeare (sdn dw (sl Jio jl oolatwl dgu odlitwl (SO0 (gl Jdo b (sam 93 (sl Je | canl yips Lo yos
Sl e ojle BLLIL ol e 3 by adge bulyd 3550 30 i Sloja b Sledb] a5y
il 00 03,9 W by, cpl 51 (o deld] j3 )13 dgmg Ul Bes s (sl Alise (sla g,
I 3939 (wdye @blis)d (63b; Ol asulis .Cuwl oud 03l> i (V=) S5 5o alag) jo oy gblis I slaiges
TFA] Canl 35 S ygots g oo s > Ol Bos s Sl e bl
O (Lo gdaie <l 5> bawgio j15) 39 g lacudisMuws 03ga5x0 3,1y Ol &1y (6515« oye lailo yo 5> -
ales a1y pj plie glae yo (6l —
Bor 2 b 3 oby> aw yoye @
Zpt 3155 5 Bor 02ye Sl Apr gl ghie gaw @
alaio gaws a0 50l 9 Zpp 0o Dinax f 3o Sh> 0
1l (Apr 9By ) Lalawsio ol dled (6 S lawsio Ciliseo ablio )3 App 9Bpr sl 00 dualono oo | -
Wigad 03ltwl Sluwloee )3 ablis plas sailes (lgicay
235 oo dulxo 5 dlal | N Lol anlpl bwgio Gos -
A

hpe =
B

(v=)

[‘cA] 43‘539) élaﬁ.a A g Jst w)l&: —\—Y‘JS.«;



" Riwiis] Gok e S 0¥ (ldodld — ogw Juad

ol & —0-Y

Sleogas (e 5 (Stndil Gos (055 sl Gl e 2 @¥ly (Sgpa gloojlo SLbI > (2 s pus Sl X
daly jloslial b g A gl gaie waw 5 Q (Ahb ol 0l lawgle Caspu dlB39) 5 Cal ()95 (Bla> sl i)
b o)l sino Sglis )l (o 5 wcudadow )3 Ol &S i Lol anlul )3 (lye Co il o Candas (Stugy
dge3 o3latl 55 S5 e Mow Lulyd slp 1y » dlalle 4 barpe slags oIl Gl oo 9 318 glate s

Modgw gl lawgie Cs o b (udge Cupo BLS)| (e sl 55 B09) (20 51 6503 bl )5 Cs puo (sl S0l
SLeMbl (g5 e (il 09Me gad (o) glae )3 55 1) Gl Eres (Bl plgiee LMl gl 5l oslil Lol
slio agly b oy soarly a3 (e Ml ol 510,50 Cusday (30 glalio 3 ol e & @) sdso sl
ol Gl Bojlo ol 3529 51 (36 3 5 (Sl Gos b 390 0atl ol Car 4 S

ol Caxbge g Joo ;3 4By, dwdin 4 (S 3 plul ksl 3 nbys Cas 9 ey g pS0lul 1L &S ablie sluss
O3S gty 1 YL gl e /Y ply (o)) 5 Gl g 35 0jI0l e 051 508 Bes b sladiledg) 53 )
alaiie > W38 (bl 1> (603l (65 st a5 b 93 ires sloanlyl (cly Sl o alaio ] ) basgte Copu (sl a8
ALl 3l g g s VL Ol Ges Y Rl il G g S0 U 398 e dog (ivren D9 o0 dpos
Dygl Cawndas |y aladia;d by bwgie Cas s ¢ 3o 93 (! 1D oy (1Sle 1 9 39 ploul O gec

Sl loais 0,LS sla Juo aS ol Ko sl ol oo (655050 duogi (g0 g 1> Ll b )3 pao slaeiey (sly
g oyl Ol 15 360 plool W51 (sl ;5 alais dix 5> Wb la g puSojlal sl o yiwd 55 ,a5 )90 SleMbl p3,5] Consas

ooy 0 5 Olise slages 0 plyr Car 5 Sy > Sloses 15U Blgicee (195 5 pud S) Gos S o ol

3138 calises
B

Sl sl p3Y (pailels (sl bgy Sk g (Stundil Bos e Caz 55 oyl g sy Slasuio 4 bgye SleMb
acp sdnadlsy slagilejl plml 5 (6 pisel b ogu) 4l Slasuiio )05 3929 odiuy Sligusy il )0 &5 b slaailss,
a0l Ladsges i o ploul 5 libnl lacSIl 5l 03,5 e diged Sj9 o> B 55 Vgame )y (canaily ] o o
gad S a3 3)50 03l Jsbo 53 (sa0l> i 4 gl SNl gt b g (5 gl hliseo (sla Joxo

satdie Oygodn Fos b (e bulyd Sl pdy Ojgo gaw pj te /0 Bos I 650903 33,5 (0 Aol Vgene
29 sl (¢S diges ka5 300 (Situal Sl 05 b paw Ik S o s

Layes 5000, 5 ol Kiuw lawgie 5 (13 Sa oS (p 55 )5 ojlul e Siw 0518 5 cudpd aily Slgw) b slaasliogy (4ly
Ol 505 oloj e g 4 Bes 4 (oobj (Suwr 5 (ol f Caaglio ol dnle g JS 5l (S 5 Jols Yooyt gdlias

L Yoane 5> slinl ojlil 0gd 41358 5 (6 pglaen s Sl aladised b pllas Cugh) (S (s sl 0515 Sloge,



P30 (Siwnis] dpwlo slo g, sloid), e

O S yingyiad ol la jiolel L (sonaiw ol Yoore ailss,y gy sly Jg g o0 Lasuie (caiaily &350
DS o
d}—.’.)““"lj)i C,Jslm Ar o)l.o..i} du)m; o CJLAA Lg.).;.;ASlJ dh&bji fbp" 9 d)?ié“? u‘i’9§> 4 C?I) d);uw.: SleMb)

0] 3)1 3925 yorer sy 2 p0ly @)llas g

A 3,90 g0l Ologas —V-Y

L o) ojlo awsin ol 55 Jolds Sloogad cul sl L5 3590 03l Sluogad & Sl (Sl Gas aslxe gl



s &b S ! ST




> Jls;

AL B, N2

fhomoorepeymarn.ir



rv ol by Syl Syl - )l S

olls -)-¥

Ji e (Jy Jobo 0055 obsS” sl oSl Jgl g Wnailng) 55 (Sl sl Jihs iz 58 cliol Joo 1 Iy
(Stul czrge g 00D s )3 (i GRS 5 Ol S g GBI el o 5 0 48 )l )3 g, lake I 5SS
25 Ledl Bl 7 a5 ol (s A ailabo S5 olSAST g ol 2929 o o> SAEKE S (Stunil) 395 00
0 3ol slanb s (992 odwmn Sy (Sl g9 oyl D9 oo (adge (Sl g s | laaily sl cel a5 o
Jo ol ) ol (Sutl 4 on o bl andl 3025 6B3g) jae 13 o9 (Stundil 105k e (535 Coanl ()l
D9 g0 48l

S5 @) bl wlgie gl S Moo g ablo bl 5 WSS elgl 4 wlgiee ol b a4 25 b g slaaly
aSlo lez 2 & S sladky 51 slaaly S (b cilises clagil)l b4l 0,5 bl S5 S0 b 55 ¢ bt
S5 ST s il a5 sl S slay 53 load (Sl 35wl 0g)S g ilaBS )3 (6l o 390 9 02
Sl Gas S8l g 2lpl sloaie (Rl el 4l cobus (RIBIAS )b p5Y (ol Cobhs al wab ealitl 4l
Olie 9 L iy 5o g 0l S8 5 So o8 slacuobus 4wl U ok cuolius @il 09 1 aalaiwl g ;5 Jg il dles
Lo by 5 390 w3y Jy sl BlbI adge (Stnt] 5 ol 565 oy 4 aob] )3 amd oo (10l ) (Sat]
25 o By (Stundi] 3y9]

i sal SLbI 5 (Sndal 05518 5 ol (oS! -Y-F

s anly Bl bl > (Sactil oy St Ly (S ol &5 0351 o sl iy slotly SLBI ol o8l

aS o Lavasl Glybl )3 JIbS yis el sl 5,8des a5 bl o 393920 a0l BLLI 5 (lodsmn o15)5 sladilobs .9 0
ot s 5 el (5 o 3 5 g o5 0 JI5 ol oy GBI > JS (ol s 35550 ool (St o
do bl gl padhae 05 9wl 4 gl 38 5 (S 9 (pballs frx dbul col pre Jolo 93 90
o b5 2 Jole 93 () 51 (S0 b s e s i b 4 355 on S8 b ey BT 5 o Ly (5550 bl
oy 48 olnls, S el g el gl J gl lin g o3l U8 1, Tl 5 05 4 gl 2,55
hol Jole ool Joi 0l )5 il oaids o3l lis (V=F) S 0 4l G Glhbl o b s (661055 g0 clioguge ‘lgil’.wl&)g
725 gm0ty Lo tiSly Jols (ob)F frin el 2929 ABlice ol gl 53 0329 4 4l BLbI > B39,y il

1- Abutment

2- Vortex

3- Horseshoe Vortex
4- Wake Vortex



P30 (Siwnis] dpwlo slo g, sloid), A

($508 s 138 s g 2980 Sl Ui (b ey sl @ 0l 9y Jp 48lod 4 O Gl 0,585 ) e

015 3)lg 4l & SYL elajly )0 5 50k (Seolad Jlid 0 0 5L Ol e By &y Wy, s Sl Ceps S L
e 3 ol 4 55 oy e sl el a8 LS cul g by & b Sl 4k (59 )b Sbal)S el dgrg el o
Sgrst ol a1 il oo ol e i5his 4Ly Bl e S T s 53 S g 3 (man D930 4k
29 od Vb4 gy Ol &S o el o8 25 00 2wl )Lt w5 ol @5 4 g S 5 S 55 S ] 5 4o 3 0

e doml S 90 pb 4 (9o 4l S5 > O

[V5] hadlgint arly S S50 53 ol (538011 -F U5

S o dy O sl egos 53 )Lid LS (g e oy 5 bl el SO Gas 0 ol 4 gy Gl S

s Jl ol 4l B ojlul 4y (e )3 g 039 by bawgie S pur pl TA 0jINl 4 Gy (pl Sl e 9 0o e
23 sy i 395 g0 0481y Bolo 4y Sy > (e W9 St & )55 1 > )3 Ol 4 5) Ol Bl e 1 ]
e ygme hol gl Ly 2)sh 50 Caled 59 90,5 o stV Cums &y ol 5l (o g 00 0> D)l b el el sl
)5 ol el g 2ga b S o sl ) (bS5 0ad 2 WS a4 9y Gl aly 0 2gdie Gl a3 S
OES S e g (e sy al Bl sl 15l 593 53 (i (g2 D9 Fmes 4By 4By g odd @l 0> i Jes
g 5l oad 0aS lias Joo 395 )l 93 (& b s b Bl 93 )3 )lud 93 don )3 9 2980 b By 93
2 9350 0phS j5 Al Byl o>y ksl opin Sh T 55 S e S8 (Stuaiil 0 (05 Fi5res 5 4k
5 5rmn S5 31 AsS oo (ol Jb OB)S il a) (lSls cldd aticl a4 oM )3 oS led e sl 1y (S g genme

1- Down Flow
2- Bow Wave
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1- Reinforcing

2- Sheltering

3- Shed Vortices

4- Compressed Horseshoe V ortex
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