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A Study on the Hydraulic Characteristics for
River Bank Protection using Gabion Mattress
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Bae, Sang Soo - Lee, Kyung Wook - Heo, Chang Hwan - Jee, Hong Kee

Abstract

The condition of initial movement for the river bank protection using rip rap is a limit condition beyond
which the lining is progressively destroyed as the separate elements are removed by the flow. In the case
of the river bank protection using gabion mattress, however, after the initial movement the containment
offered by the mesh remains. A new situation of equilibrium with a deformed river bank protection using
gabion mattress is obtained, allowing it to withstand more severe conditions without compromising the
resistance and without further deformation.

Shield's coefficient for the river bank protection using gabion mattress is twice the value of that for river
bank protection using rip rap. This means that with the same hydraulic behavior conditions, the average
dimension of the rocks to be used in the river bank protection using gabion mattress is half that of river
bank protection using rip rap rock. When the same size rocks are used the allowable velocity for the river
bank protection using gabion mattress is more than twice, even as much as 3 or 4 times that for river bank

protection using rip rap.

Keywords : River bank protection rip rap - gabion mattress, Shield's coefficient, Velocity-rip rap - gabion
mattress relationship.
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Table 1 Dimensions of full-scale gabion mattress tested

No Thickness | Mesh | Wire dia. | Stone size
‘ (m) (mm) | (@, mm) | (mm)
1 0.15 6Xx8 20-22 75-150
2 0.23 8x10 24-27 115-150
3 0.23 6Xx8 20-22 75-150
4 0.30 6X8 2.0-22 115-150
5 0.45 8x10 24-27 115-190
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Fig. 2 Outdoor flume used for the full-scale experiments

a8 =9H EZAY] WEEY S 4
| sk3itt.

Je) dlEH A FokFoM+ Shield® x4
Cc*& AAs= Ao o¢

A 7NEE MEE

— rﬁ

6}5_7
ke
A<l Shleld A4~
stk o] ge BUE 0|2

=
=

&
=]
[¢]

a

e
3

Journal of the Korean Society of Agricultural Engineers, 44 (2), 2002.3 85



B¢Hg By EGsY FeA G4 A

2} HlashaA g BAE 5
o), 53] =% AR 3okEa nlwsle B
g vEgx 3b3e A S AALAL dGich
Fig. 3& A@sEojr 38 =38 sEgX

4R TR Bk AR FEHED
A W=Dk oS 42 o, 3 o), B
3 d=32 99 2-R FAE dma

RO 54y D ) 8ol WY A5y,
2 )% depies, 085 2 B o84

[e=]

b

ol g (2
£

2
ol

%
-
Ay -
nx Hy M

©
ZOJ_L‘
Y
o
iy
w
X
=
o
>
3

o
4
H
o,
2:4
o4y
K
=
e
10,
PN
b
=2

Jl‘)
o«ﬁ
o
P
(el
o2

86

L—_

.
A %% 100 +4 Fe0, 22 42
O

o

s et 729 FAA
FEAE AHEetel Are SHREFE 15m

-
Aol QA8 A A9 win S dEe)sd
gud F04 338 a4 PEan 49
e 3% gAskn, £2 BE AL &
o) ojEe ol Azl AYe WY m A
S Qg o Wikl G AU 247

5
T E Ao BEE FoF HEE
} 1 8l AR A=t
Table 23= A¥FZoA Eodg) mjEg| A A
ol iR fEEAQ FHE wERA N9
us g =5 FEA 32 449 &
(@ 2 @)% Uehlth 714 AFA I8
A 323 4452 B0y nEQA ofE
AHFE F59 % 2/39% HFAY ¥=EL <
0.458kx 71gsta AAbE 3ot Table 32
Fig. 3¢l B vigl Zo] e vEA A
oM WE A3 F5(y E ) H FH(y

1:

Jj 41 ¥ od o px X X o0 M ol f
o ;

g EehE] A A4 A2%, 2002



S8 - 5]

Table 2 Discharge from the test of gabion mattress

0.23m thick
. Discharge above | Discharge with
Total dls%harge mattress mattress
( ©. m'/s) ( Q. m/s) (Q,, mY/s)
051 0.38 0.13
0.85 0.74 01
113 1.01 0.12
1.70 1.57 0.13
2.27 2.14 0.13
2.55 243 0.12

Table 3 Velocity and depths before and after defor-

mation
Velocity Depth Velocity Depth
( vy.m/s)| ( yi.m) [{ vy m/s)| ( y, m)
2.07 0.10 2.07 0.10
3.29 0.12 3.08 0.13
378 013 323 0.17
5.00 0.15 432 0.20
5.30 0.17 4.08 0.27
591 0.17 445 0.30
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Table 4 Measurements taken from test mattress (.16m thick

Total Flume Water Flow Shear Shields Froude Bed
d1scharge slope depth velocity stress parameter number roughness
(Q.m/s)| (mm) | (y.m | (v, m/s) | (z, kef/m") (chH (F,) (n)

1.50 0.004 0.66 2.16 1.93 0.044 0.86 -

1.98 0.004 0.79 2.25 2.37 0.053 0.81 -

1.56 0.010 0.55 264 413 0.094 1.13 0.0199

2.04 0.010 0.64 2.75 4.80 0.108 1.10 0.0208

241 0.010 0.74 2.96 555 0.125 1.10 0.0205

201 0.020 057 3.30 8.95 0.192 1.40 0.0243

2.58 0.020 0.65 350 9.75 0.221 1.38 0.0247
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Table 5 Critical shear stress as a function of stone

size
Stone size Critical shear stress( ., kgf/m?)
(dy. m) Rip rap Mattress
0.080 5.36 11.46
0.100 6.73 15.14
0.115 9.83 21.33
0.125 10.03 22.33
0.150 11.25 25.37
0.175 12.56 31.13
0.190 1461 35.34
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Table 7 Critical wvelocity v, that initiates stone
movement as a function of their size

Critical velocity( v, m/s)
Stone size
( d, m) Mattress Rip 1ap
Fr<ib Fr>3
0.080 3.76 3.00 260
0.100 426 3.67 231
0.115 464 3.78 3.23
0125 513 448 3.40
0.150 548 487 348
0.175 6.38 527 39
0.190 6.60 587 420
7Mth= s 4 & ok Fig. 72 0. 075~

0.19m 279 A2 £ B2 FH S
&AM 3¢FY S diE 2.60~4.20m/s, =
B a2 225 A% 500-6EmH
2 5 Qe nolFa gtk
58 2719 }a} E E

Table 8 Critical velocity that initiates stone move-
ment as a function of gabion mattress

thickness

Mattress Critical velocity( v .. m/s)

thickness

(¢, m) Fr<15 Fr)3
0.15 4,02 3.38
0.23 422 3.85
0.30 477 395
0.45 5.01 429
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Fig. 8 Critical velocity that initiates stone movement as a function of gabion mattress thickness
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Table 9 Thickness of gabion mattress revetment and
rip rap revetment as a function of current

velocity
Critical velocity( » ., m/s)

Revetment _ Gabion

thickness Rip rap mattress
Gl 15 a, | 1=2.0 a,|Laree] Smal
stone | stone
0.15 1.38 157 401 | 3.15
0.23 2.28 2.14 434 | 377
0.30 2.79 221 494 | 395
0.45 3.17 2.74 544 | 464
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Fig. 9 Thickness of gabion mattress revetment and rip rap revetment as a function of

current velocity
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Table 10 Relationship between the deformation factor
and the effective shields parameter

Effective Shields Deformation
parameter( C . ) parameter{ dz/ d,, )
0.002 0.209
0.010 0.931
0.030 1.245
0.040 1.273
0.050 1.330
) 0.060 1.368
0.080 1.406
0.090 1435
0.110 1.549

@: mattress compartinent
@: awtress Hd

Fig. 10 General pattern of stone movement within the gabion mattress compartment
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