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1. Bed Leaching



\YA#P J‘ﬁ‘i gr_,..« AJLo..';'a

KA PPRI

. . . 15 (Riprap) .
S dlas 5 o ke sleS S sl Jlas o 2l ¥ dga
85 (Bed material)
- dlas s
C B A
Sl G o llae 25 YUY ) Vv R,
2k G o s 5 5 V0 0 ov R,
ki Ol i las 5,5 VP Sl Ol e 5 YY) \i2 R;
sbiy Gl i lan g5 VY Sl Gl e 5 YO S Gl iy lae 25 YA R,
Sbhs G|y las 25 VA | ki Gl e llas g VOV Sl Bl i pdlae 5 VA Rs

6})J_5J_Alsu;l_&ﬁ r.l_O J:de.guﬂi.u&él.éh
Cn S Ll 8 s e 8l 2 ooy s e gla el
byl b e 53 e g et e e d sl
Lilps s aliy 00 Sl o0 Gaote 03 G S
03 0L ol asils el Cwdds CnS
ConSl 3 gd s odd dewle Sl o 3l ab

O L8 Sl s Allas s 2y sy S

)\ ”cn‘jl ZL} A)ﬂg:))&.: :)Ql 228

dlS (Riprap)

DJW'—’CfSL“—‘;rii’f’LS‘J—’d <2

85(bed material)

el st oy ks

ail O S b el Ju8 55 e 5 ,Shes
el Ay S 0T 5L A e
o35 2ol (65,0 SOl 5 Ol Gos il
B ol o Sl S el Sat
=l Bl e coges ety Wl v
Joln U ) et (55 o Jlamiad e S|
b b Je S 5SE S Gl Gl soladl
IS e 5L S Gl 55 CunSa 55 L oyl
FYVINVN PRI O A PR Ty

AR

31l 0L as -5k 5 LU L aslie 55 (sl o
Loy ol byl g —uS e pse Hlae )
S Bl 4 il Sl s el 4 slacr
Sl Sl s e, LU L T al g5 e 45 K5 e 3505

G

S5 Ao -F

A el Cu o5 ol sl
waj)ﬁuuc_?ﬂj)su\)bcﬁf
5 Sl (SN) pslie slas o fsomme 4 S s Slag
S s Sld il iy g 3l cans ! S
Ol Sl e O sla iie 51 b Olss 4 SN
o S 358 sk s s gl sl
53 o fLE 5 L Gl s 0L s S
sl 5 Ul s oS 6l 3 50 (851 Ol
el S il s e glie Ol e 0 diS pnd ()3
3555 asls 5 Sl Gas Sl e oS w358 b
213 G G5 Sl Ol s ol UL L
sl e s Cons SN Ol i (o o310 o s
Laosls ey o3Il oas bl ot s O34
Lraslr s ged (555 03 (bl o S0 B ha5)

Ll e



UL, 5 0Ly e Lo,

)A*)ﬁﬁ)d)'%k)bﬂt)ﬁkﬂ'

AZ

p Vg [dig o)y i 358kl Sl
<bb C)a.dl...a...l}ﬁ O gl Sl

&bo -A
s S (YA o Ol sl 1]
g Pl Sl Ol dg iy oLl

Ve o

J—:—Z’jf?“ L(YYVA) £ (ol a (S35 B [\‘]
S (s B Glaslil Cos ol s St
S u;}‘;@.’" uQ‘ﬂ‘ Cxupo E) V-LG oL{»i.’v‘J U‘J'i‘ Lg,:j)).«\.:.&ﬁ

VA=Y

QYY) g oo 5 b eaisl 35310 Ol [¥]
S s e T3l 53 (Sail Gos Sl
e Sl oty Ve a5 e 3031 2
Gl Ol Ol e A o Sls L Sla g

YVA-YVY. o

Lﬁ—"})ﬁ" (\Y’/\') \C‘v_.ﬂl.& E) <: cdl.;_w.ﬁ [f]
Gz by 02 ey B s Sl @@L‘j
S il 18 asn T3l i gl

‘\Y‘—/\V 8 u;}‘;@_’o‘ cd‘ﬁ‘ o 39 vlf' GK.:'..!‘J O‘ﬂ‘

3 Jdos 5 a2 (AYAD) L OWLs s e [0]
Cms by o3 ol G by Saenl sy
Aty s =8 w5 Je 5l eslanad b o

O, Ol el 35T oKkl Sl o she

slad s (VWA &l 5.0 pdlo (6 eai [F]
Lol s b e ol (Saacil 6>
Ol Ol g oBials b 5ulisils 0l ol S ,dn

.Y'/\—Y" \ u..a cd‘]@;

\Y

h,

PL

qc

SN
SNy

AN w59 Y

JUE e 003 0dd ol mlas
IS ol AL 0 cr s
T T R
ol 2

RPNy

Ol 513 Ay 0 a S 3 5 gl o3l
LGS S

o S

S e (Sla s Aol

o L (550

J& ol

Do Ol o gLl DMl ol (B3 gl
<Ll

Sl Ges

ol 2

Pl 53 Lo 35i b

S ol ab iy o e Al s
G abasd 53 4l 55 Sl 58 Ay oo
S5 ol b plas

oMl s
g)%)@&ilbdﬁ Sl sae
03 S

I8 ol b s e s e

g Dslme 53 Lo L

T R
IS8 ol A6 U &l

o o gmaze 055

iy D3 o paze O35

ol Sealys w3

T kT

N o

Lﬁ'ﬁ)ubsdwfﬂ



\YA? h‘i g(r b)LQ...:

S

[14] Hoffmans, G.J.C.M. (1998). "Jet scour in
equilibrium phase". J. Hydraulic Eng., ASCE,
124(5), pp. 430-437.

[15] Hoffmans, G.J.C.M., and Verheij, H.J.
(1997). Scour Manual. A.A. Balkema,
Roterdam, Netherlands, pp. 205.

[16] Mason, P. J. and Arumugan, K. (1985).
"Free jet scour below dams and flip bucket". J.
Hydraulic Eng., ASCE, 111(2), pp. 220-235.

[17] Pagliara, S., Hager, W.H, and Minor, H.
E.; (2006). "Hydraulic of plunge pool scour".
J. Hydraulic Eng., ASCE, 132(5), pp. 450-461.

[18] Rajaratnam, N. and Mazurek, K. A.
(2003). “Erosion of sand by circular impinging
water jets with small tailwater". J. Hydraulic
Eng., ASCE, 129(3), pp. 225-229.

[19] Rajaratnam, N., Mazurek, K. A. and
Sego, D. C. (2001). “Scour of soil by
submerged circular turbulent impinging jets".
J. Hydraulic Eng., ASCE, 127(7), pp. 598-606.

[20] Shafai-Bajestan, M. and Albertson, M.
L. (1993). "Riprap criteria below pipe outlet".
J. Hydraulic Eng., ASCE, 119(2), pp. 181-200.

[21] U.S. Bureau of Reclamation (1976).
Design of Gravity Dams. pp. 553.

\Y

[7] Azmathullah, H. Md., Deo, M. C. And

Deolalikar, P. B. (2005). "Neural networks for
estimation of scour downstream of ski-jump
bucket". J. Hydraulic Eng., ASCE, 131(10),
pp- 898-908.

[8] Blaisdell, F. W. and Anderson, C. L.
(1991). "Pipe plunge pool energy dissipater". J.
Hydraulic Eng., ASCE, 117(3), pp. 303-323.

[9] Bohrer, J. G., Abt, S. R. and Wittler, R. J.
(1998). "Prediction plunge pool velocity decay
of free falling rectangular jet". J. Hydraulic
Eng., ASCE, 124(10), pp. 1043-1048.

[10] Breusers, H.N.C. and Raudkivi, A. J.
(1991). Scouring. 2™ Hydraulics structures
design manual. International Association for
Hydraulic Research. A. A. Balkema,
Rotterdam/Brook eld., pp. 125.

[11] Dargahi, B. (2003). "Scour development
downstream of a spillway. Journal of
Hydraulic Research. 41(4), pp. 417-426.

[12] Hager, W. H. and Minor, H. E.
(2004)."Plunge pool scour in prototype and
laboratory". Proc. of International Hydraulics
of Dam and River Structures. April 29-28,
Tehran; Iran, pp. 165-172.

[13] Hager, W. H. and Canepa, S. (2003).
"Effect of jet air content on plunge pool
scour". J. Hydraulic Eng., ASCE, 129(5),
pp- 358-365.





