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Oedometer expansion and direct shear tests on vetiver root-reinforced
expansive soil with different water contents
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Abstract: Oedometer expansion and direct shear tests are conducted on expansive soil with various initial water contents.
Expansive force and shear strength of the samples with/without vetiver roots with different initial water contents are measured.
The expensive force and shear strength with respect to reinforcement of vetiver roots are investigated. It is illustrated that

vetiver root can increase shear strength and be used as flexible reinforcement to control expansive deformation and release

expensive force of expansive soil with a degree of saturation under rainfall.
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Table 1 Measured physical properties of expansive soil

WL WP w, p d.max 5&

G, .
1% 1% ) Y Ngrem) /%

60.0 34.0 2.71 30.7 1.57 94

R 2 BARLHREEE

Table 2 Measured particle distribution of expansive soil

o 0.5~2  0.25~0.5 0.075~0.25 <0.075
FIARTE
mm mm mm mm
HoE®E% 012 17.98 57.64 24.26

2 (PR AKX IS

e AR T R K Lo T il 5L
P e LA 1%, FRERRKE N 4 cm, H
H 2 em HRAE LA, FEAEIRFER) BRI 1
em, DMELEINERS, EEEFEGER, wE 1 poR.

R4 (L TiRIEFE) SL237—027—1999, Fi il
FUF LR BCEEMI IR AR 0h, HKERIEANE R
KT AR TS 5 mm A4 . SR IE 2K
FARFETF LRI RIS, enaE B s S, DA e
R AR T RN 705 W SRAS I B K Sy, AT LA
WM B R E. fERA RN, A
R 11 1 el R 2R A K 22 LI 2.

M 2 HrT LA, NISZ ZRRVEE, K ke
WM o202, B2 K 2R 3G B 3 RK 20k 2
123% /4 o MWK I K208, i 40 3 R
40.5%.

FE L REOR IR RE , ER N J7, PREE L
ARAAE, LRI SRR AR 4R, EAK
AIRGE IR 2 h KT, BORAK 7. AR ke
TAH EREAR RGO T K ARG R AR 3. N
RIALEN, Frillf KK J7E sl &K 3 M,
MARAE RN EKERLE . FREFAR R GEWS MG+
(FIRZAK, BT CAIUSE (K85 A 7 iR AR R R IR AR 03
NTFBA &SRR R AFEE.

(b) MALE
1 SRFBEA LI
Fig. 1 Expansive soil samples with roots
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Fig. 2 Measured free expansive ratio and soaked water ratio during
soaking period
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Table 3 Measured expansive force and soaked water ratio

Wit & kE  TEE JEZRK 71/kPa WK #/%
/% Ngrem®) TIRZR ARER LRRZR HRAR
11.3 1.26 37.5 3.0 33.9 33.5
21.4 1.42 60.0 5.6 35.6 344
27.1 1.52 87.5 6.7 36.2 34.6
29.9 1.55 100.0 8.6 37.4 35.0
34.3 1.49 7.9 5.1 38.0 35.7
35.6 1.47 7.1 4.1 38.5 37.3
38.5 1.39 7.0 2.0 39.1 38.6
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Fig. 3 Shear stress-shear displacement curves of expansive soil
samples with and without vetiver roots under initial water
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Fig. 4 Shear stress-shear displacement curves of expansive soil
samples with and without vetiver roots under initial water
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Fig. 5 Shear stress-shear displacement curves of expansive soil
samples with and without vetiver roots under initial water
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Fig. 6 Shear stress-shear displacement curves of expansive soil

samples with and without vetiver root under initial water
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Fig. 7 Shear stress-shear displacement curves of expansive soil

samples with and without vetiver root under initial water
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Fig. 8 Shear stress-shear displacement curves of expansive soil
samples with and without vetiver root under initial water
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Fig. 9 Shear stress-shear displacement curves of expansive soil
samples with and without vetiver root under initial water
content of 38.5%
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Table 4 Measured Mohr-Coulomb shear strength parameters under

peak shear stress

WIREK T 5 J1/kPa WIEEBEF/C )
/% Ngrem™)  LWRR HAHRE EHRE HRAR
21.4 1.42 90.8 92.1 41.4 42.1
27.1 1.52 87.7 91.1 38.2 40.7
29.9 1.55 87.0 90.0 29.5 33.2
34.3 1.49 30.2 30.7 26.3 29.9
35.6 1.47 22.3 25.5 25.5 28.2
38.5 1.39 16.6 17.4 229 28.1
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Fig. 10 Curves of initial tangent shear stiffness k,,; of expansive

soil samples with and without vetiver roots under various
initial water contents
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