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The effects of various types of grass and hydro-seeding
RECP at various growth age on the Manning’s coefficient
and flow sedimentation for vegetated grass ditch

Abstract

A laboratory study is conducted to analyze the effects of vegetation growth
with Rolled Erosion Control Products (RECPs) on the Manning’s coefficient (n) in a
grass ditch. Three types of vegetation are used in this study; Bahia, Carpet and
Centipede grass. Sandy silt soil obtained from a local river bank is used for testing.
The indoor test channel is rectangular in cross section measuring 24 m long, 0.6 m
wide and 0.6 m high with an adjustable channel bed of 0 ~ 7 %. The grass is planted
in stainless steel boxes with the test soil conditions being vegetated soil bed and
vegetated erosion control mated covered soil bed with grass seed density of 25g/m?.
ASTM D6460 test method is used to conduct the tests. One flow condition, three
different vegetation types at different growth stages, and one type of RECP is used in
the study. Testing is done in three stages; four weeks, eight weeks and sixteen weeks
after planting with each test lasting for 30 minutes. An Acoustic Doppler velocimeter
is used to measure the velocity and the Manning’s equation to determine the
roughness coefficient (n). A 90 HP flow pump capacity and 1% slope channel is used
for testing. A software (Image J) is used to determine the area coverage of the
vegetation in each of the test samples before testing. As the grass grow, its height
increases. An increase in the grass height cause the water level in the test section to
increase resulting to lower flow rate thus leading to increased Manning’s coefficient
and erosion resistance. The grass height of Bahia grass at two months was higher than

that of Centipede and Carpet grass, resulting to higher coefficients (0.025) than the
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corresponding for the other vegetation (0.018~0.020). Using RECP with vegetation
increases the Manning’s coefficient as the grass continues to grow, vegetation without
RECP have slightly lower (0.019 ~ 0.021) values than with RECP (0.013 ~ 0.025).
The use of vegetation with RECP requires more time for it to establish, vegetation
without RECP have higher % area coverage at the early stages of growth yet at four
months it is the opposite. The use of RECP with vegetation in a grass ditch reduces
the rate of soil erosion to less than 1%. As the vegetation grows the rate of soil loss
decreases, vegetation at one month had slightly higher S.L.R. (0.30 ~ 0.33 %) than at
four months (0.125 ~ 0.20 %). The sand filter test results show that the vegetation has
a good filter function at flow velocity of 0.36 m/s, and it is recommended that it can
be increased to evaluate the grass filter.

Keywords: Vegetated ditch, RECP, Manning’s coefficient, Soil erosion,

Channel flow
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% 41 R KU R E%

Pump Flow Shear
Slope Velocity Discharge Froude
Capacity Depth stress
(%) (m/s) (m®/s) number
(HP) (m) (Pa)
55 1.0 0.124 0.074 | 0.062 | 0.85~0.95
0.5
90 1.5 0.180 0.0162 | 0.090 | 1.02~1.87
55 1.6 0.082 0.080 | 0.082 | 1.68~1.87
1.0
90 2.3 0.145 0.180 | 0.145 1.92
55 2.7 0.053 0.086 | 0.106 | 3.30~4.30
2.0
90 3.3 0.095 0.190 | 0.190 | 3.29~3.70

Fob EHgE2
e EE SR DR FAL AR R K
ELL RRd o BB JEAM R B2 EmA AN -

T 41 Gy 2620 B HHC122 > T U178 ik § ok
£ 13.3198.99 %3 :F #40 ~ 95.96 %:i iF #60 ~ 80.81 %:d F #100 -
2.02 %:d 3§ #200 > 24500 b iE i > FiE - 4R kS (B AR
IEEET R spAbL o
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Bik¥ RECP g2 X A fafe 4 (FinT™ 2 L¥edp(- B 7 ~ =

B 2w B )RR FEE R0k 42> Ay A BE R B

B RE AR FRTASTE T RS EFHFE -

42 BHREFQBHLJIFLERLE

i ¥ A e ¥ A e A
P
-®2) | (-B2) | (=B2) | (=B2) | (zBE) | (zBP)
W FmiE
2.3 2.3 2.3 2.3 2.3 2.3
(m/s)
e
. 14.5 14.5 14.5 14.5 14.5 14.5
B
g
0.2 0.2 0.2 0.2 0.2 0.2
(m3fs)
¥ % (cm) 35 11.2~14 | 45~7 10~17 7~10 12~18
3B
2.11 7.83 3.18 8.56 2.5~7.5 5~8
(cm)
k= ®
19.25 23.82 19.92 23.5 26.14 27.31
(cm)
k42
0.117 0.133 0.120 0.132 0.14 0.143
R(m)
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Wk Hodr%dod 43917 > - s EE2 X T RS Y
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<

2 F O T RGE
mEEE 2 FEL SN BRREEFEL Ao £ 44 £
4-5 2 % 4-6 -

243 BHRTELFRBHRTRA A4 (! Pa)

AL A
NO.
— B2 - B > B2 - B - B 7z B2
1 24.362 25.997 29.5 19.375 22.318 26.75
2 22.972 22.318 27.7 18.639 19.375 26.72

3 23.135 20.111 23.18 19.130 16.922 24.23

= 23.490 22.808 26.8 19.048 19.538 25.9
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2AABRGEYT AL P BRBHEE ST 4

Soil loss
Grass Flow Shear _
Duration Froude rate in | Manning's
( ) Height | \elocity . Stress deoth
mont Number ept i~
(m) (ms) (Pa) Coefficient
(%)
0.11~
1 241 1.58 23.5 1.70 0.011
0.17
0.11~
2 1.26 0.83 22.8 0.70 0.020
0.17
0.12~
4 0.96 0.59 26.8 0.32 0.028
0.18
2 A5 BRI FEEL P RBRES T4
Soil loss
Grass Flow Shear _
Duration Froude ratein | Manning's
( ) Height \elocity . Stress deoth
mont Number ept i
(m) (mis) (Pa) Coefficient
(%)
0.032~
2 1.21 0.91 18 0.31 0.019
0.042
0.02~
4 1.22 0.81 22.8 0.16 0.021
0.06
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Soil loss
Grass Flow Shear _
Duration Froude ratein | Manning's
Height | \elocity Stress
(month) Number depth i
(m) (ms) (Pa) Coefficient
(%)
1 0.035 1.23 0.96 19.1 0.77 0.018
0.045~
2 1.33 0.95 19.5 0.88 0.018
0.07
0.07~
4 1.13 0.70 25.9 0.33 0.024
0.10
= “RECP &3 st ¥ vffa 48 4
RECP £ 3 B Be Vﬁ et 24 5 TR 22 % & Hp (“ B2~ );é‘

Sk PR Aok 4T w (7 BB 120 B F 0 AT A W

¥

\\“_L‘ ~
R /n‘h?ﬁ A

§ % Ohlic s ARAR B s SRR AT 2

34T WE AP GRRR IR R A

1) SRR

i F(- B ) Fie(s B2
& 2k (m/s) 2.3 2.3
2ok =% (M) 14.5 14.5
£ 2n B (m¥s) 0.2 0.2
% % (cm) 2.5~4 4~55
% % (cm) 1~2 2~3.5
k=% (cm) 17.44 16.6
k4 X R(m) 0.11 0.107
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3 2

R 4'8 ’

BB 2 RApR 0 B TBY R4 EE A 16~17 Pa #= RN -

B

LA A AR SRR AT & 49

2A48FH BT FPRBBHT RS AL H 1 Pa

o fo g 4
NO.
_ f]; B = fﬁ B 7 f@; ]
1 16 16 NA
2 17 17 NA
3 18 16 NA
T3 17 16.33 NA

NA L F o Bz R

3 40P AL RECP 14 P 8i2% %A1 4

Soil loss
Grass Flow Shear _
Duration Froude rate in | Manning's
( ) Height | \elocity . Stress deoth
mont Number ept i
(m) (mis) (Pa) Coefficient
(%)
1 0.037 1.35 1.03 17.0 0.26 0.017
2 0.047 1.16 0.9 16.3 0.24 0.019
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Vegetation coverage rate (%)
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4 51 b abiask 2 K Bk

i3 P 3 TRA | FRAAF
B Al | AR E
(cm) (m/s) (Pa) (%)
g & e
3.50 1.23 0.018 0.96 19.1 0.77
(- ®")
Big 3 A
11~17 2.41 0.011 1.58 23.49 1.70
(- ®")
s S Ko g
3.70 1.35 0.017 1.03 17.0 0.26
(- # ")
FERRE
9.80 1.24 0.025 0.93 21.0 1.15
(=®")
g 3 e
45~7 1.33 0.018 0.95 19.50 0.88
(= ®")
Big 3 A
11~17 1.26 0.020 0.83 22.80 0.70
(= ®")
e
4,70 1.16 0.019 0.90 16.3 0.24
(=®")
i 5
7~10 1.13 0.024 0.70 25.90 0.33
(= ")
Big 3 A
12~18 0.96 0.028 0.59 26.80 0.32
(= ")
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sre (gavam| 0 ET ey b
F (%)
BEEi A(-B"2) 0.11~0.17 1.70 0.011
itk 3 RECP #f &
0.035 0.77 0.018
(- #7)
X+ 5 ¥ RECP
0.037 0.26 0.017
(- ®7)
74 ¥ RECP#
0.098 1.15 0.025
(= @)
BEEirA(=BY) 0.11~0.17 0.70 0.020
it % 3 RECP #f &
0.045~0.07 0.88 0.018
(= @)
A 5 ¥ RECP v
0.047 0.24 0.019
(= ®7)
B&EErEg(zB?) 0.12~0.18 0.32 0.028
it % 3 RECP #f &
0.07~0.10 0.33 0.024

(3 7)
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