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1 - Mass erosion
2 - Turbulence
3 - Shear stress
4 - Flood plain
5 - Back water
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- Flocs

- Critical shear stress
- Bulk shear strength
- Drag force

- Lift force
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- Bank erosion

- Stream bank failure

- Tractive force

- Parallel flow erosion

- Impinging flow erosion
- Braid - bar

- Piping erosion
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1 - Freezing - Thawing erosion
2 - Wind waves erosion

3 - Vessel forces erosion

4 - Ice rafting erosion

5 - Soil & rock fall

6 - Shallow slide
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- Rotational slip

- Slab — type block

- Cantilever failure

- Pop — out failure

- Piping failure

- Dry granular flow

- Wet earth flow failure
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1 - Degradation
2 - Turbulence

3 - Vortex
4 - Horseshoe vortex
5 - Eddy

6 - Cavitation
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1 - Levees

2 - Cutoff

3 - Meander

4 - Point bars

5 - Direct bank protection
6 - Indirect bank protection
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- Mattress

- Pitching

- Toe protection

- Submerged panels
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1 - Weighted retaining wall
2 - Pile

3 - Sheet pile

4

- Verticed wire meshed ( Verticed gabion)
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1 - Flow retarders
2 - Flow deflector
3 - Groyne
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1 - Corrosion
2 - Abrasion
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1 - Weephole
2 - Pre- cast concrete block
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- Placed blocks

- Interlocking blocks

- Cable - connected blocks

- Geotextile - bounded blocks
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- Uplift pressure

- Cast in - situ

- Godes & Narbut,1989
- Weephole

- Cellular

- Ship lap

- Tongue and groove
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1 - PIANC
2 Corkscrew anchors
3 - Malleable anchors
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- Sand asphalt

- Open stone asphalt
- Mastic asphalt

- Asphalt concrete
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1 - Dense stone asphalt
2 - Mattresse
3 - Reno
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1 - Bag revetments
2 - Soil cement revetment
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1 - Vane shear test

1)



ML (Bly alelis jghaio 4y sy, cwsine sbrojgn » Gliie & 1) ledyy (Seibs) sledy) Glbe
) Cgbe slaailig; slayiu 5 LlaS g5 5 Cusbge )90 ) (bl (sbaosls Lzaloy oul + 3L sloj) g, =
S (o0 o]
sl a3d) S 2 (SSG555 laedglS ) )l 3 (5530 St (sloj ) Slagily H (sipe S gloj)) g, -
ot . E PR . S e & ae . Y ) - . . .
A AR5 b g dwle ladiies (Sl (S Al axd Gl hg) ool TSI by g () -
Dgye0 50 S 8LiST Sldllas 45 g oS 039l Slge sl b S
1 <1 e % ¥ R S
ool sl (giojnj ol Sllllae )3 plosal (638 sl (o) crl s (oSl 55 6bS Ghgy =

& . . . . ; . I a . . 3 “ - . A s8N Z 3
D9 o3 dnogi Slallle g9 cpl sy (orw S g o uabline gy Jud 5l (o jude55 5500 sl

ST sl i O-F-0
> 5 (55 b by sl jl o) Alisee Glasl 3 (a5 pulidme) jl 2)50 laodhy & (plited
2 kSaly g bailes Aol [V Jogi o QL] 3590y 3 cuslio B9y ox0) 9 b Ll b 4 a5 L 45 295 oo 0ol
2 Slopd bl p b Slesde Slalllae als yo 55 (ol balyd 5 2loa GlusSe adllas (bl Slorie al> 5o
sl il SIS g e b iy, adls Slaguej alin [F] 33,5 oo (el Jibsy Cunmd] g £55 3 g allaio
5 FaghS ) 3900 LaileS Aol (g s po sleadglS (sl Vgomn 392 alys IS laS iy o poj oy
25 lalyd o Cwl i 0)5e (B9 a8 Jolgd b SlaSaly g aaileS cunl (B yiaghS /0 Shas (o pi ()b S
«slojly Slge) (idyy 3blie w8 g oad 35 sblie dedjdl cyej (lus g LU Bble ;3 adly jite (xdaw
s bl ol 3 5 3y90 LT clbdlaS sl Blanl 4 sy (gl oyt 5 (132 S cclials (slaojls
e Job 3> 6L Y Jilis b 3,8 o Sy S S b sS4 Libliayy il yuite sl o
iy Gl b 3blia (sl gyt Yor b 00 oy Lty his] e slil, 53 loileS adgl dlold 48 35,5 (5 lis

D)5 oyt Hlase )l S
bulyd 5 ooliie) eS8 Laulpd cons o Lol digd oo yion gy il Joee pgee o 3lial 13 Voms leS

A8l )90 jo5 by sbiwl) gyl Canl (e o (aw
25 bl 5l Y CleMbl b il Gree (S Hlde 4 ddued 1L kSl 5 aileS (dlailiag, cluisie sl b )

B asl b (B 508 4 bl baild Bos 0gd 3,05 5 p0des b Caww SB a4 a5 s 3 .n] galp e xbaw

- Seismic reflection

- Seismic refraction method

- Electrical Resistivity Profiling Surveys
- Electrical Resistivity Sounding

- Magnetometry

- Gravimetry
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1 - High and Low Flow periods
2 - Internsity Duration Frequency Curves
3 - Hydrograph
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1 - Regional flood frequency analysis
2 - Unit hydrograph method

3 - Hydrologic modeling

4 - Rainfall hyetogram
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2 - Concrete toe beam
3 - Sheet piling
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