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Abstract: In recent years, the unloading of excavation engineering activities such as foundation pits and tunnels
has caused excessive lateral deformation of cohesive soil, which result in more and more engineering accidents. At
present, the inclinometer is often used to monitor the horizontal displacement of the soil around the foundation pit.
However, due to the special engineering properties of soft soil, the inclinometer cannot be driven to deform with
the soft soil during monitoring. The effect of monitoring is often unsatisfactory and inaccurate to reflect the true
deformation. Therefore, it is necessary to strengthen the research of lateral deformation monitoring technology of
soil in the construction of excavation unloading engineering. In this paper, based on the directional characteristics
of the deformation of magnetic minerals under loading, the magnetic fabric test is used to study the magnetic
anisotropy of the cohesive soil sample after unconfined compression test and then to compare with the results of
the confined one. The paper then discusses the mathematical relationship between the main magnetic susceptibility

value and the strain as the consequence of the analysis of the influence of the axial stress and the moisture content
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of soil on the magnetic anisotropy under unconfined compression. Finally, the feasibility of the calculation of the

law of force and the deformation from the magnetic anisotropy of the cohesive soil is explored. The research

results show that the deformation of the cohesive soil under force has good consistency with its orientation of

magnetic mineral. This understanding has important theoretical significance and practical application value for

effectively monitoring the deformation of soft soil around unloading projects in soft soil areas.

Keywords: unconfined compression; lateral deformation; moisture content; magnetic anisotropy
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Table 1 Physical parameters of the soil

RIRE PRZS iy W PN EE FR
KBEW%S  fLBe  p(KN-m”) g Bfie/(°) c/kPa
39.9 1.130 17.7 1.68 54 11.9

x2 NESH

Table 2 Particle size distribution

Hiff/mm 0.075~0.25 0.05~0.075 0.005~0.05 0.002~0.005 <0.002

/% 6.8 9.5 60.3 9.3 14.2
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Fig.2 Content of mineral components in the sample
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Table 3 Loading scheme of soil samples with different
moisture contents

G TIKFE % &) 1% 41/ kPa
1-1 125
1-2 20 12.5—50
13 12.5—50—100
2-1 125
2-2 24 12.5—50
23 12.5—50—100
3-1 125
3-2 26 12.5—50
33 12.5—50—100
4-1 125
42 28 12.5—50
43 12.5—50—100
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Table 4 Loading scheme of soil samples under confined
compression conditions

RFER S finz 5 R /kpa
cl 25—50—100—200—400
EER[EYIE 2 25—50—100—200—400—800
c3 25—50—100—200—400—800—1 600
C4 25—50—100—200—400—800—1 600—200
MR 2 Cs 25—50—100—200—400—800—1 600—400
c6 25—50—100—200—400—800—1 600—800
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Fig. 5 Sample of anisotropy of magnetic susceptibility (AMS)
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Table 5 Parameters of magnetic anisotropy for soil samples
under unconfined compression

KA %0 I 1Y 1 /kPa WA 1) SR BE P RELRIRFEL WG HLREF RS HT

12.5 1.023 1.001 1.019 0.853

20 50.0 1.026 1.001 1.022 0.894
100.0 1.028 1.001 1.024 0.910

12.5 1.024 1.003 1.019 0.747

24 50.0 1.031 1.001 1.025 0.950
100.0 1.037 1.001 1.031 0.907

12.5 1.027 1.001 1.023 0.898

26 50.0 1.033 1.003 1.027 0.818
100.0 1.040 1.001 1.034 0.952

12.5 1.038 1.002 1.032 0.905

28 50.0 1.042 1.001 1.036 0.944
100.0 1.044 1.002 1.037 0.901
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Fig. 8 Stereoplots of AMS data for different soil samples under different confined compressions
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Table 6 Power exponent (o) values

FIKE % il 7 g /kPa KK, Ly/Ls a
12.5 1.018 49.749 0.004 6
20 50 1.021 8.166 0.009 9
100 1.023 4.547 0.0150
125 1.016 9.334 0.007 1
24 50 1.024 4.514 0.0157
100 1.030 3.414 0.024 0
12.5 1.022 5.856 0.0123
26 50 1.024 3.75 0.0179
100 1.033 2.565 0.034 4
12.5 1.030 2.926 0.027 5
28 50 1.035 2315 0.040 9
100 1.035 2.084 0.046 8
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