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Influence of Erosion Control Materials and Plant to Erodibility Parameters Implemented

by Laboratory Submerged Jet Erosion Test
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Abstract

Erosion can cause many geotechnical problems, such as
landslides, piping failure in dams, as well as riverbank retreat,
which provides a huge impact on life and property. Currently,
vegetation has been used in conjunction with engineering
methods, namely

soil-bioengineering, for preventing and

controlling erosion effectively. In this study, submerged jet

erosion tests were conducted to determine erodibility
parameters (critical shear stress and erodibility coefficients)
with soil samples collected from Motorway 7 (Bangkok-
Pattaya). The erosion testing was carried out on the bare soil
samples and covered by erosion control materials (erosion
control  blanket and erosion control mat), including
transplanted by Ruzi and Bermuda grass. The results showed
that critical shear stress significantly increased when covering
the soil with erosion control materials, and the presence of
Ruzi and Bermuda grass can also reduce the erodibility
coefficient. The study results can imply the good effectiveness
of how the soil bioengineering approach is used to prevent and

reduce the severity of erosion.

Keywords: erosion, submerged jet test, soil-bioengineering,

erosion control material, ruzi grass
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\wdosilovadeunsines Submerged jet device leignénudas
wielanusanaasufudsuaniwluiesufifinng Usenoude 3
drundnitdfayliun Submerged tank Acyclic tube wag Constant
head storage ﬁnLLaﬂﬂugﬂﬁ 1 wénmsvhnuvensedionadeuild
Constant head storage lunistanudanisivawuu Jet flow Hutes
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Weadviles mitsusudewings (Critical shear stress) @130
AMINANTEEENIARILaNna (Equilibrium scour depth) Leanasa
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e T, Aemulsussggniiveala (Maximum stress at the
nozzle, Pa), Jp Aosvuziiviisusudounsi (Potential core length,
m), J, floszegnsinivauga (Equilibrium jet scour depth, m),
C, Aoduusyansnisuns (Diffusion constant = 6.3), d, ABUVWIAVBS
49la Orifice (Jet nuzzle diameter, m), ¢; Aaduuszdnsainy

W@ean1u (Coefficient of friction = 0.00416), U, AaA11ut53v0917

usnageula (Velocity at nuzzle, m/s), h AdIUAIIVDITEAUUN

(Differential head, m)
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Property Site Al Site C1B
Specific Gravity 2.62 2.70
#200 Passing 18.41 32.09
Liquid Limit (%) 31.4 31
Plastic Limit (%) 14.78 22.63
Plasticity Index (%) 16.62 8.37
Unified Soil Classification System SC SC
Maximum Dry Density (g/cm?) 2.07 1.86
Optimum Water Content (%) 9.66 14.23
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Submerged jet test
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i1 Optimization tWenA1s¥EENsAAIzaNga (Equilibrium scour

depth, J,) Ingn1smuunml A uag £, lBusuwingu 1

x=[(f - fo)? — A%]°3 )
f =loglJ/d,] —log[(Ust)/d,] (7)

Taod f, =log(J./d,) waz x =log[(Uy,t)/d,] #n
Sszansnsiaimgveshugndnamdmnnauimhsusadou
Ingnuesfiuuda aun1si 8 uansaunislugvuuuling
(Dimensionless equation) lﬁmmﬂmsmammuaumﬁﬁugmmaq
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Tngnsimunadulsyansnsimenzvoshubufunaziuisuulas
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T* =051In (13) —J*—05In CZZ) +]5+ 1{’22 ®)
I =]/Je ©)
T* =t,/T, (10)
T, =J./kat. (11)
Jp =Ip/Je 12

We J Aeszuznisnanzluldazseunisvagsu (Scour depth),
t, Aolananisunageululiazsau (Measured time), wag T, Ao

1381814984 (Reference time)
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miﬁ’ﬂLms‘uaaﬁaaﬂﬁaﬁawmmiﬁmmummﬁumﬁ (1.32 unsv09
sedutn) wavsrozsinsswineiietadutazdeade et nozzle)
Sudu (nitial jet scour depth) Wiy 6 wuRiuns Feduiusiuen
mheusudousuduwindu 107.74 Pa

A15799 2 wanerani1svadeun1sinlaeds Submersed jet
test WAYHANIIATUIUATLELASAREVRRI9E AL C1B Tunsal
flifinnsunmquineTagdostunisdawis nnsduiaEuainnig
wiendayaiildannismaaeusiuandumsnail 2 saufvaunisil 6
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(fee9Au C1B bare soil) Tngl435 Scour depth method [9]

2
Eq. 6 q Point gauge Measured Predicted**
Time | Hea
0 reading Scour Depth Scour Depth
(min) | (in)
(mm) (mm) (mm)
-2 o | 5197 105 0 0
ha 1 51.97 141.1 36.1 31.4
-4 2 51.97 150.8 45.8 38.44
4 | 5197 155.4 50.4 4573
-6 8 51.97 160.2 55.2 53.08
15 | 51.97 161.1 56.1 58.83
-8 30 51.97 161.8 56.8 67.18
0 2 4 6 8 45 | 51.97 165.1 60.1 66.1
X 60 | 51.97 167.2 62.2 52.74
JUN 4 namiuansanismeAsssnsiaazaunalagldaunisi 6 * Initial reading of jet scour depth ** Scour depth method
AFUUTEANTNNINALYNLVDFUYNATUIUNAIINNIIUAIMUY 30 )
4 a a o o o L < n QClB BAl
wsedaudngrussiuud n1sauruialalaen1svin Optimization a s
v = ' o a’ ° ' \a
10yaNNTNAABUIINANTIN 2 TIufuaun1sh 8 lagnsimuned & o
< o a 2w o . v, )
Fuusransnisiaenzvesiusudulazivdsundasaiaulan RMS g /
Y . 9 d o dwy o o 15
eafian wan139i1 Optimization lauandluzud 5 Feldrmduuszdns ¥= é
mMsfinnzveaiuwiiiu 25.81 cm?/N.s g 10 é
=
1.2 S s /
/
1 p 0 Z
@ 30
Q £ 7) QciB @Al
0.8 (o) € 25
X
X 52
— 06 =
—Eq. 8 % 15
0.4 (§]
O Data > 10
m Jp* =
0.2 p 5 5
) Ji* 5, N
» K & @ &
0.01 0.1 1 10 & & 3 & &5
& X c@ > D
* Q o & §)(,
T %é\\x %@X

Uil 5 nsmlugnanants Optimization tiemaduuszavsnsdin
wzvesiulagldaunsi 8
namsfwmAnsimeinsiamzliiandugui 6n minsuse
@ouingmadsvesnednaiuuiasuma C18 fdeglutag 12.7-
16.81 Pa uazdlAnfiniu 56.42 way 42.72 % WWofin1sunaquiiniu
#e ECM uag ECB muddiu wazdidmnniianwindu 28.3 Pa Taeflen

LT 68.35% F1SUFIDE19AUALNLG AL A1SLRNTUYDINUILLSI

Ul 6 mimesmsinens n.) mheusadeudngs ez v)
Auusgansmsinene
Note: Soil+ECM Aafiugnunagquade Erosion control mat
Soil+ECB AaAugnunAgqueie Erosion control blanket (Rviyfu)
Soil+ECM+Ber ApfugnuUnAguAe Erosion control mat wagugn
vejunsney 2 Unii waz Soil+ECB+Ruzi Avdufignunagusie

Erosion control blanket wagUgnvaii3@eny 2 §Uam
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NANINAFRUNSARN oA A sERsEN1saLN
FIWUNUTEANYDIRUAMUUINIIVRS [11] deuanslugun 7 g
° "\ a W ' 4 ° D@ a A
FIUANUIN Ausrng1ansdesiuruadufudszinan Medium
erodibility Usuanisn1siumiunisiamizassiulusesuuiunans
nmsUgniigaguninfutisanmnusunswesnisinegld egalsh
A1u Amnswasnlaannnisnaasuluasiiifunanisnaaau
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AUNEFNN15¥84 Soil bioengineering ST uA 098 N1571ASIEH
UsganSamueinsnaunauseninnisidiagUesiunisiaenzuas
Aynssas Aty n1svelusuianmsiintsaaeunisiaezluauy
< o 1 Yo PV 9 -~ =
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4. unagd
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TdlunswegoumaAmisussdeuingauazardudszdnsnisinns
v03u FdnslETandesiunisiaenssiudunisugnua wanis
nageuAIliwesnsiazaiunsadnluldlunisusziunisin

\NUDIAAAULALATY TINVIN1TEDNLUUNNTUTUUFIATESN N Ha

MIMAgeUNUI Anadevemiousudeuingmeglugis 12.7-16.81
Pa uagilAduussansnisiawizegluyie 14.12-24.65 cm?/N.s &
WuAudsziny Medium erodibility n1sld3andesiunisiniens

v o
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