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Shearing behaviour of vegetated soils with growing and decaying roots
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Abstract

Nowadays Soil-bioengineering has been recognized as a
green and eco-friendly slope protection alternative for shallow
slope failure. However, Most of studies mainly consider strong
and mature plants. In fact, natural and anthropogenic activities
would lead to plant death and decomposition of root, This is
another important factor that makes engineers still not
confident in applying plants to improve soil slopes. In order to
develop better and more sustainable mitigation strategies, the
effects of root decomposition on soil properties will be

considered in this study. Laboratory tests were conducted to

measure effects of root growth and decay (i.e. by burning and
herbicides) on the properties of soil vegetated with Cynodon
dactylon. The direct shear tests were performed to observe
Shear strength and Shearing behavior. The results showed that
the growth of grass can Increase the shear strength of the
vegetated soils during growth period. Root decay also resulted
in the changes of shear strength. Upon burning, the shear
strength were gradually decreased. However, with herbicides,
the strength of the roots were significantly reduced. Because
the herbicides cause plant to death and decay faster. The
maximum shear strength of the soils was also reduced. The
decrease was equivalent to soil without plants for 2 months

after herbicide application and 4 months after burning.
Keywords: Soil shear strength, Root growth, Root decay
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3.1 viaivuazauildlunisneaey

Tun1sfnwill @enuguesiian nie wgunsn (Cynodon
dactylon) @wsunisnageu wWiesanugrudaiiaiyiulalaniu
a Aa o ' = ' '
gliaenfionniASeunazeInimougy [14] TIN1SUHNTZIEIZUN
nszagmganulAfy (thizomes) uazarsufegmietuduly
wuaueu (Stolons) Inenegfunsnignimdundslufoignd
anudfgaiavilsolan [15] wazarunsaunsnszarodluTuniug
neqlseeemanss insidalinunein Fadeyassgnsiusaneylu
gﬁu‘ﬁ'aﬁda Global Invasive Species Database [16] hazng1vindidl
sruunnfivuwiveglutuiuiu Jadngnlddmiunistesiunisgn
Anzvomifu [17-18]
Tnglunsfinunil livihUgnngunsnasuuiuyaldifounigauly
v I3 a < 12
A5 1T WuszeznaiUssana 1 Wewiieayuialisin
Wiyiulawadednelugnaelusegmaaeuiauanduguil 1
funldlunisfnuiifeAunsievuumien (Clayey Sand) u
a o | X A 9
Aufianansanulaluvane qduvesUssndlng Tnslangiiufiaindu
ANETIUTIRLAs TNy wEas1Uu Insfuildnaaeuiian D60, D30
way D10 U 1.90, 0.62 wag 0.15 mm auaisu (Juarvuia
Winfufdvuradnninadududiuag 60, 30 waz 10 wWosidud) 4
au1sadwunldidu Aunsrefinnsnsgsaredifia (well-graded
sand) MMUNINTZIUAING ASTM D2487 lnsanauifauvesduazgn
aguliluansned 1 wagAudiasgnuadufinnunuiwduswiamiiu
1520 kg/m? Tunszuennatafinvunadusiiugudnatauiniu 90 mm
= = ' ° v a & va
nszuandanudn 130 mm lagneuiinisuasanuazidenldaud
souduazLnsIruIn 2 mm iAuiulusanddui e sidudin
WLNEEIYINAU 13% laguwtin (optimum water content) hagyin

msupsadudiuau 5 Suienuvuiiiunadu (23 mm) wWiolild
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15mm UnAguilaninegiuuutuAuignuadafgun 1 Fauans

ANWUEIUAULAZVUINVBIAIDENNAABU

4 Bermuda grass

Vermicompost Soil

115cm Clayey Sand
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Parameter Value Unit
Specific gravity (G,) 2.59 -
Maximum dry density 1870 kg/m?
Target dry density 1520 ke/m?
Optimum moisture content 13 %
Deo 1.9 mm
D3 0.62 mm
Dyo 0.15 mm
Coefficient of uniformity (C,,) 12.67 -
Coefficient of curvature (C.) 1.35 -
Effective cohesion (c’) 1.43 kPa
Peak friction angle (®p’) 28.2 degree
Saturated hydraulic conductivity (k) 1x10-7 m/s
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yosarsaiimin el Usinmadeas 500 me s1uau 2 ade
wdandudegrsargnudeslisniiviianisidenan iy
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Auttimumazgninlnddofufanulndussozinan 15 wifluas
Udegliianuiouszadodniuszeziom 3 $alus wdniuazddos
edhlisinfiwfanisidenanmdustesnan 1, 2, 4, 6 uay 12
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Decay
Growth
Decay duration
Treatment ID Grass duration
treatment (month
(month)
after killing)
Fallow soil F1 - - - -
G2 2 - -
Growth G4 q - -
G6 6 - -
HO.5 6 0.5
Herbicide H1 6 Herbicide 1
H2 Bermuda 6 2
B1 6 1
B2 6 2
Burning B4 6 Burning 4
B6 6 6
B12 6 12

3.3 mswedevusideulnense Direct shear test

mMnegeumaLsudoulaenss deg1eiuszgninlldlueies
NAABULSHAUN wardu1ntnnseyluLuIfRnNAflIg1RuA18ld
@n122ANULALUNR (normal stress) LDAAIUIAYDIINITLNINRT
putratusnegsiy thsegsauluuitinielidieg19dusisieiin
Wuszezan 24 $2lue Fahdegrslunaasumainsudou fie
) a Py a . - v Y a
FRIINTTARDUALUITIVUAIN 0.1 mm/min aliiinuduieane

dusunistiminlvasen (fully drained condition)
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