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Objectives

Riverbank Protection

1. Riprap design guidelines

2. Examples of bank protection measures for
S EURSTIEETNIS

3. Examples of bank protection measures for
large rivers







. Definition of Riprap

A permanent erosion-resistant. ground cover

«o!f large, loose an ular stone
. of large, g

b

Rock Riprap
Section View

a

POV A2

A
P

. ‘_‘:De5|gn with the velocity method

weight
" Tog0 200 o0 S
5 1000 ()

110 s

@ntmis ! e o

T e

Equatlon o e

21 26

Vi 300

ve-12V2(6-Dgds

e

h - & % ozs  Ppso | o35 | ol em

5 o 005 15 15 20 23 30 33 40
& Equivalent apberical stone dismeter

BN ) —
%t Figore #.4. Panticle-stability diagram.

Determlnatlon of Riprap thickness
U S Army Corps of Engineers

fopltsce 12 m (30cm) for practical placement
o 'j Less than the dtam\ter of the upper limit of
-ﬁ. Recs
QlOO stone B S
#ess thaﬁ& Bnmes ‘the dlameter of upper limit
Q{stqnWmhever is greater.
'\“&If riprapis placed under water, the thickhess
srfqﬂld be increased by 50%.
M Ifitis subject to attack by large floating debris
b"" or:wave action it should be increased 6-12 in.
(IS ~30 em).
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. Gradation of Riprap

~« Well graded riprap scours less
than umform size nprap due to

th,e process ef armonng ==
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Gravel Filters

. Gravelﬂlters should d50(fllter) <4

e |
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~ Rlprap Failure "

. E‘There are four main types of
riprap: failure: particle
- erosion;transitional slide, -
. rab sl and sndesIQpé
famﬁ*e UTE .

ur ty, o‘f rlprap
ailuTTg.a n in the
ut&othe right.

Hé'mgnst common failure
type is particle erosion from
mr “flow ~ ©
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REQUIREMENTS OF
BANK STABILIZATION

Effective
Environmentally Sound
Economical

(Listed in order of necessity)
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Timber Pile Revetment

Stonefill Revetment

Revetment Capout
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Timber Pile Revetment
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TOP BANK

* UPPER BANK
/ PAVM\ MAT I’IOAI"—\

SUBAQUEOUS -
MATERIAL

* MAT UNDE
CONSTI

Willow Mats
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Erosion and River Mechanics Textbooks

Erosion
and
Sedimentation
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