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Abstract: To reduce the erosion of the loess slope under the condition of rainstorms, the loess cured by guar gum
is used to protect the slope surface. The engineering properties and erosion resistance of the guar gum-reinforced
loess are studied by conducting the direct shear test, penetration test, slope scour test in simulated rainstorm, and
the curing mechanism of guar gum is studied by contrasting the microstructure characteristics of plain loess and

reinforced loess. The results show that the guar gum can effectively enhance the shear strength and the anti-
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permeability of loess. The cohesion and internal friction angle of the reinforced loess show the same trend, and

they increase first and then decrease with the increasing guar gum content, and increase with the increasing curing

age. The saturated permeability coefficient decreases with the increasing guar gum content and curing age.

Compared with plain loess, the cohesion and internal friction angle of 7 d cured loess with 1.0% guar gum content

increases by 53.7% and 5.6%, and the saturated permeability coefficient decreases by 78.3%. The slope protection

effect of the guar gum-reinforced loess under rainstorm scour condition is obvious. Compared with the slope

without protection, the cumulative scour amount of the slope decreases by 64.4%, and the average slope flow rate

increases by 55.2%. The strengthening mechanism of guar gum on loess mainly lies in the high viscosity hydrogel

produced by its hydration reaction to fill the pores and cement loess particles. This study provides test support for

the application and promotion of the guar gum-reinforced loess in slope protection engineering.

Keywords: guar gum; reinforced loess; shear strength; anti-permeability; erosion resistance; microstructure
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Table 1 Technical parameters of the artificial rainfall simulator
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Table 2 Cohesion and internal friction angle of different samples

JRGBAE /%  FPRWYd FET1/kPa PIEEE SR/ ()

0.00 7 66.08 27.0
3 66.17 275

0.25 7 76.62 28.1
28 79.78 28.4

3 69.65 28.1

0.50 7 79.78 283
28 81.95 28.8

3 76.77 279

1.00 7 101.56 28.5
28 105.64 28.9

3 75.18 27.1

1.50 7 80.82 273
28 83.87 28.6

MR LT T 59.9% 1 7.0%.
AN TR) [ A B A RE X 0 ) 28 3 O B o R 4R A AR
e Ze e s fras . HIE S al .

120

—=—3d
——7d
105+ —v 28d
<
& 90}
R
% 75:/./-\.
23
60 -
45 !
0.25 0.50 0.75 1.00 1.25 1.50
IR B 1%
30
—=—3d
—-7d
——28d
A29:/'__/—\1
&’ Y
¥ og¥
#
T
27+

025 050 075 100 125 150
IR B 1%

B 5 ARELETNENREHERESH
Fig. 5 Shear strength parameters corresponding to
different biopolymers-reinforced loess samples
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Table 3 Saturation permeability coefficient of different samples

JURB RSB R/% FRP IR/ HANEIBEZEBU(10° cms )
0.00 7 8.56
3 7.46
0.25 7 7.12
28 6.92
3 5.17
0.50 7 4.67
28 4.32
3 2.58
1.00 7 1.86
28 1.63
3 1.03
1.50 7 0.89
28 0.78
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Fig. 6 Saturation permeability coefficient corresponding to
different biopolymers-reinforced loess samples
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Table 4 Mud content and velocity of slope in each period

FiF 1] /min
S 2H
5 10 15 20 25 30 35 40 45 50 55 60
B Frilit/kg 0.666 0.923 1.030 1.017 1.018 1.071 0.996 1.070 1.055 1.089 1.089 1.241
P/ (ms) 0.157 0.147 0.121 0.128 0.125 0.120 0.113 0.117 0.118 0.118 0.121 0.115
N T/ 0.584 0.384 0.431 0.454 0.439 0.420 0.356 0.292 0.306 0.245 0.214 0.239
Eietp T
i/ (m-s ) 0.221 0.249 0.208 0.177 0.167 0.193 0.184 0.198 0.181 0.185 0.172 0.193
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Fig. 9 SEM images of untreated loess and biopolymers-
reinforced loess
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