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Analysis of Compressive Strength Characteristics and Microscopic Mechanism of
Silty Soil Improved by Xanthan Gum and Lignin Fiber

WANG Hao, FU De-wei, GUO Jian-bo, YAN Tian-tian, SONG Hao-ming
(School of Civil Engineering and Architecture, Henan University, Kaifeng 475004, China)

[ Abstract] In order to improve the engineering characteristics of silty soil in yellow plain area with low strength, easy deformation
and poor bonding ability, mechanical testing and scanning electron microscope (SEM) were used to add different contents of xanthan
gum(XG) , The mechanical properties and improvement mechanism of XG, lignin fiber (LF) and curing age were studied. The results
show that both XG and LF as improved materials can increase the compressive strength of silty sand. With the increase of XG content,
the compressive strength of silty sand first increases and then decreases. With the increase of LF content, the compressive strength of
silt will increase, and the improvement effect will be weakened by adding too much LF. When the two materials are added to the silt
simultaneously, the compressive strength of the silt is higher than that of one material alone. XG produces high viscosity gel when it
encounters waler, the loose silty soil is tightly cemented together, and the strength of the soil is improved. LF contains large molecular
groups, forming a spatial network structure with surrounding soil particles, which strengthens the joint force between soils. The
research results can provide reference values for the silty soil subgrade improvement project in the yellow plain area.

[ Keywords ] silty soil; modification; compressive strength; xanthan gum(XG) ; lignin fiber( LF) ; microstructure
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Table 1 Physical and mechanical parameters of
soil for testing
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Fig. 4 Xanthan gum structure formula
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Table 2 Physical parameters of xanthan gum
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Fig. 5 XRD pattern of lignin fiber
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Table 3 Lignin fiber physical parameters
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Fig. 8 Stress-strain curves of XG soil at different curing ages
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229.1.,198. 1 kPa, 735340 17 137% 217% 174% .,

25 NEAUE EEARRFFIIR AN R LR
FER TR, W FIRBORE M £, 34 LF A
1.0% B,2.0% XG + R BT K58 & e K, 24 LF K
3.0%1F,2.5% XG HRPU R E &K, 2 LF N
5.0% ,2.0% XG HRPUERE e K, H =& EAH
I, XG,LF = (2.5% .3.0%) > XG,LF = (2.0% .
5.0%) > XG,LF = (2.0% .1.0% ), % F,2.5%
XG,3.0% LF, F2 403300 28 d, AR 4T e 5% i A
K, KRS ZE 119 4. 02 £%,

AR R R U R B A o —
FhAT R IR TE X R XG 5 LF B g B[R] 4
AR, XG WISOK 53 G 2 T8 B TR, LF 7E 4K
HAbF AL S o3 A, B ST L AR - 45
e A Az B 8 o) fuf 2K B, 23 B — 2 I AR,
AT BRI TR FIASHE | ARG BT ik EE A B T

®5 EAURIEARFIFRPNRELIBRERALER
Table 5 Results of strength improvement of composite
improved soil compared with plain soil in

different curing ages

ISR (AL . d) THURIRIE/ kPa

LF/% XG/ %

7 14 28

0 0 60. 79 67. 14 72.20 80. 39
1.0 83.53  106.60  127.30 164. 30

1.5 88.13  116.20  136.10 182. 10

1.0 2.0 110.50  136.30 171.40 252.20
2.5 95.47 123.10  150.40 215. 80

1.0 89.11 124.00  159.70 222.80

1.5 95.79 134.30 179.10 255. 00

30 2.0 107.80  154.90  207.20 296. 50
2.5 128.40  182.20  229.10 323.40

1.0 88.76  111.10  130.60 182. 10

1.5 98.72  131.20  159.80 211.00

>0 2.0 125.20  152.60  198.10 272.10
2.5 111.40  137.60  176.50 255.30
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) F|

(2) 2.5%XG 3.0%LF(X800)

D|1 ) x

(h) 2.5%XG~ 3.0%LF(X3 000)

K16 Lik SEM E4
Fig. 16  Soil SEM image
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Fig. 17  Failure mode of soil block compressive strength test 9193.2 kPa, R 2.4 45,
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