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Abstract

Soil erosion problems and shallow slope instability in the north Thailand have been studied. The loss of soil by
erosion in highland areas results in reduced nutrients, organic matter and crop production potential. This paper investigates

the use of vetiver grass in erosion and shallow soil movement control. The natural vetiver ecotype: Sri-Lanka (vetiveria
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zizanioides) was used in this study. Vetiver root tensile strength and field direct shear tests were conducted at 2, 4 and 6

months of the vetiver growing period. The results showed that tensile strength of vetiver roots at 2, 4 and 6 months old

were 59.74-199.12 kPa (102.06 kPa average), and 104.74-241.19 kPa (154.86 kPa average) respectively. Shear strengths of

vetiver roots are in proportion to the growing period but in indirect proportion to root diameter as well as elastic modulus

properties. The laboratory direct shear tests of 6.30 cm (Dia.) were conducted to measure the shear strength of vetiver

roots with soil at 2, 4 and 6 moths. Testing results shown that shear stress are in proportion to the growing period.
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a6iu WU N (kPa) (Aat] fie (kPa) N BN (kPa)
Audnae  (kPa) Audnas  (kPa) Audnas  (kPa)
510 (cm) 510 (cm) 510 (cm)
1 0.152 63.72 1,593.69 0.215 75.26 495.60 0.160 172.38 862.32
2 0.100 199.12 1,992.25 0.182 91.43 482.98 0.212 109.74 439.17
3 0.205 59.74 747.08 0.123 178.86 496.85 0.153 210.69 810.75
a4 0.132 89.39 596.22 0.128 166.36 665.77 0.208 114.00 422.43
5 0.140 79.46 722.76 0.136 140.34 520.06 0.203 119.68 412.91
6 0.135 99.70 498.76 0.132 148.98 512.25 0.197 113.71 669.21
7 0.125 116.29 387.84 0.134 144.56 664.25 0.147 204.21 928.72
8 0.110 150.17 1,001.64 0.136 140.34 468.05 0.143 241.19 893.74
9 0.145 86.42 617.63 0.151 111.92 522.36 0.167 158.23 728.79
10 0.154 76.62 294.83 0.126 163.50 564.10 0.217 104.74 374.26

Aade 0.140 102.06 845.27 0.146 136.16 539.23 0.160 154.86 654.23

aguiluaunisanuduiusluaunisi (6-8) dmiveny o x Avenglunisugnuaudnviieow uay y Aaen
MsUanil 2 4 uae 6 LhpuMNAGU ML TRV HNMLIE kPa
y=2.8752x""*; R? =0.855 6) AluaadavE UV UNNETY 2 4 WAz 6 Lou i
y =6.9063x -°??: R? =0.972 € ATLad © 845.27 539.23 Lay 654.23 kPa A1UIANN
y =5.8394x"%"°; R? =0.971 (8) aun1sh (4) wudhsnuulnenedesiivwildulipianing
300.00 1,000.00
y = 5.8394x1816
R?=0.971 A N
250.00 Epy——— " 80000 | 6 months
< R2=0.972 M & y = -7268.7x + 1967.7
% 200.00 > o N __;’600.00 [ R2=0.9241
S 150.00 o A 3
1= %\ S 40000 |
= 100.00 Q'"u,_ j T &
2 =2.8752x°1764 O gely, =N ]
o R2=0.855 S P 20000 |
50.00 e
0.00 0.00 ’ ’ ; ; ; ; ; y
0.00 0.05 0.10 015 0.20 0.25 0.05 0.07 0.09 0.11 0.13 0.15 0.17 0.19 0.21 0.23
Root diameter, cm Root diameter, mm

(n) (@)

JUN 5 (n) nansvageuAvIBLTIR (1) Alugdadavduiurwinurinugudnanssnugudn
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Test results Soil 1 | Soil 2 | Soil 3 | Soil 4 | Soil 5

% Passing
63.0 70.7 73.9 81.3 72.9
#200
Specific
Gravity, Gs 2.68 2.70 2.68 2.88 2.88
W, (%) 333 | 4338 488 | 49.2 | 4838
Wo, (%) 200 | 355 | 397 | 160 | 125
Pl (%) 9.30 | 8.30 9.10 | 333 | 363

Total Unit 1550 | 15.40 | 15.70 | 15.89 | 16.09
Weight (kN/m?)

USCS ML ML ML CH CH

1%
=< U v s

gangungandtsnuulnn oy gy aAuduius
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a

WHARSFURN 5(1) Ha@N¥INUIINITHAUIAIMUIEULTIAS
wazAlugaatavguras Mg N AziiAanasniuene
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naulugyluit uil Al eduunluseuy Unified Soil
Classification System (USCS) tJuaesnqufie 1 1dufu
aznaunsef danudunaiafine (ML Taiade
Gs=2.69 Wy=02.7% W, =42.0% W =33.1% PI=8.9%
uay y, =15.53 kN/m® dmuAungui 2 uAumiend
anudunanadine (CL) fdnade Gs=2.88 Wy=48.1%
W, =09.0% Wp=14.5% PI=34.8% Wag y =1599
kN/m? Tnefiuiinaaeulnedulnaiifunzneunsedu
frunudnilvaluitui
4.3 Nan1INAFaULIILRBUVBINAAUTUaUIY (Field
Direct Shear Test)
nsneaeuidsiunsadeuveunafuiiaiuidedie
neudnmen1mageuLsudeuluaun nsnageulavia
\ioasuegnsUgnmuiiinvue Tuguil 8 Arvteuss
deuvesiulaznuaifiengnisugneng o funsiadeu
salutuiusu (horizontal displacement) 310051
AUFUNUS LU TNAIAI SIS UL TR D UVDIA ULAZ TN
e usndanfivdunueny SnvurnsidRveusuiou
funazsinuaeny 2 Wweulugui 6(n) dnwaznisiiia

YDILTHABULN LT UATUNITLAR DUAIUBUIUBY LAl



FAITIVING INTTUAIERS wou. U 12 adud 2 107
3.00 3.00
[ —e— wsadoufuuarsinughusnety 2 M ex 1 —B— usadouAuuALTINVEIWHND Y 4 M ex 5
2.50 ; — LstFaiuuceanudiuinens 2 Mex 2 250 F o —e—ysadnuiua: WHLAND1Y 4 M ex 6
52.00 _r wss@mussr ey 2 b ex 3 §2.00 [ wsaidsufivuaysnvgudnety 4 M ex 8
Z : 4 ‘.r*“* E
2150 F 150 F =
3 t 3
= 1.00 g L S 1.00 ¢
F - e ek
[ gk AE -
0.50 S ek 0.50 e
[ e [fars
0.00A-"“‘uuu\||||\w||||||||||||| 0.00 i S S S S
0.00 2.00 4.00 6.00 8.00 10.00 0.00 2.00 4.00 6.00 8.00 10.00
Horizontal displacement, mm Horizontal displacement, mm
(n) ()
3.00
250 F
= E
2200
g o
2150 F
g ;
@ 100 F o’ —a— usidoufuuazanugiuiney 6 M ex 2
F s
050 F ‘,{'K —— LsadnuAusazinugiudneiy 6 Mex 4
[ A
f emcde--- WAEBUAULAETIMEUHNDNE 6 M ex 5
DOO L L 1 1 Il L L 1 1 1 1 1 1 1 Il L 1 1 L Il L L 1 1
0.00 2.00 4.00 6.00 8.00 10.00

Horizontal displacement, mm

JUN 6 muduiusseriusadewvesiiuaSumawnenvaudnfiogn1sugnene o (n) 2 iiew (v) 4 Wou uag () 6 Lo

Lt

Agegarigaiiviuasdiausaunsslfessieliosiage
wisusadeusziidanandndes Weegvesmgiiuin
WinT uminsusudeusiussminAukaz s ngudnden
Wity Snwagnsinl stress-strain wuiidledagaivian

AAUDIAULAYIINNY 1A N1TAAN1E 08 NTALAUAR Y

NgANIINTANUI Y I‘ug‘dﬁ 6(7) ay 6(m)

6.00

g =
3 500 oo,
—j 400 | OF
= |
2 °
£43.00
El
oy, §
2 E ........
E I(") [ | — g""""' """" E .\ ()Riq\ A (]le-
= N e = : o
- P 3 .

0.00 A : | ‘ l |

0 | ) : 5 (‘ |

“Month
JUN 7 Anuduniusseninemaeiunsdeuvesiulasumamaeg

nvguEnivegnsugn

miflanuanismageuivedialunisugnuazqua
nagudnluauy Wesnnnmisugnluiuiiuiuazainin
JudnwazAunzneuiinsiaiitinainnssiudiiuvesdiu
nenaunTelanvazwluiloagluaninuis vinlisnue
welnlianunsounsnddluwunfslantdndaseudisuiy

o a wa = 2 vy o a

nsUgniuiesufifinig deasiiuliandneaznisdule
vaannluluwudutisihlirmmassussadeulunsas

F0glifnnuUdsunuasnnin dwanslugui ()

[V
o

ntlunisuauonad s sauoNanIsnauINIa 95y
wsadouniuergvesnauilnd lsiiiudnvazes
WEANTTUVBY stress-strain curve Awa EJuLLUaﬂltﬂugtlﬁ
7 wansanuduiusnanismadeuusadeunstluauny 7
Wunsiaunmdesunsadousiuvesiulag sinvgaiu

97gn13UgN



MIATIVING FFINTTUAEAAS 1.9U.

o

I 12 atudi 2 108

180
160 C £ Soil w no root y =0.6001x + 41.529
C X R2=0.

140 £ o Soil w root 2 months - - 0.9906
© C Soil w root 4 months =" _ . ¥=0.5086x +32.7
a 120 : - S R2=0.998
X C % Soil w root 6 months - .- o
£ 100 | i ~ ¥ =0.4533x + 23.273
= : =T e e R? = 0.0762
o 80 ¢ BT LT e e
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= 60 F T T e e y = 0.1830x + 1.4667
2 F N R2 = 0.9666
»n 40 Fl-m T e

20 F

0 20 40 60 80 100

120 140 160 180 200 220 240

Normal stress, kPa.
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(Direct Shear Test)
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Soil Layer 5
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F.S. = 1.005

F.S.=1.282

Soil Layer 4 with vegetation
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