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Recently, a lot of engineering constructions have been carried out in the Loess Plateau of China. However, the collapsibility of
compacted loess as a filler poses a potential threat to the safety and stability of buildings. To address this threat, the scientific
evaluation of the collapsibility of compacted loess has become a key to engineering construction. *is study, therefore, tested the
resistivity of compacted loess under varying conditions of water content, dry density, and its collapsibility coefficient under a
pressure of 200 kPa.*e correlation between collapsibility and electrical parameters was determined, and based on the resistivity, a
new method to evaluate the collapsibility of the compacted loess is proposed. *e results show that the resistivity of compacted
loess decreases with an increase in water content and dry density and that the effect of water content is more significant. *ere is a
critical water content value that causes the resistivity decay rate to slow down. *e collapsibility coefficient also decreases with an
increase in water content and dry density, and under the same dry density or same water content, the collapsibility coefficient and
resistivity are positively correlated. According to the normalized resistivity value ρ/ρw, the relative collapsibility coefficient δs

/0.015, and the water content ω obtained in the experiment, a collapsibility coefficient prediction model based on the resistivity of
compacted loess was established. Using resistivity to evaluate the collapsibility of loess is nondestructive and provides a new
method to accurately and quickly evaluate the collapsibility of compacted loess.

1. Introduction

Loess is a yellow silty sediment that is formed in the qua-
ternary period and is gradually transported and accumulated
over geological time [1, 2]. Loess is widely distributed in
China and is mainly concentrated in arid and semi-arid
areas such as Shanxi, Shaanxi, southeastern Gansu, and
western Henan, in the middle and upper reaches of the
Yellow River. It covers a total area of about 640000 km2 and
accounts for more than 6% of the national territory [3–6].
Collapsible loess accounts for about 60% of the total loess
area in China. When collapsible loess is wetted by water
under specific pressures or weights, its structure will be
rapidly destroyed, which will reduce its strength and cause
significant subsidence.

Currently, with the implementation and advancement of
China’s western development strategy, ever more infra-
structure projects will start construction in the northwestern
region of China where the loess is relatively collapsible [4].
During construction, materials are usually taken onsite, and
the loess is compacted as foundation and roadbed filler [7].
*e foundation settlement caused by the collapsibility of the
loess [8, 9], slope instability [10, 11], and tunnel collapse [12]
and other issues have, however, seriously affected the
construction and operation of these infrastructure projects.
*e accurate and objective evaluation of the collapsibility of
compacted loess, therefore, has important practical signif-
icance for the construction activities in loess areas.

Currently, two kinds of test methods are used to de-
termine the collapsibility of loess. *e first is the traditional
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indoor collapsibility test [13], which is simple, feasible, and
economical. *e second is the field immersion test [14]. *e
results of the field immersion test are more consistent with the
actual collapsibility of loess at a field site, but the test period is
long, the cost is high, and the site conditions are problematic.
*e laboratory test is therefore the most used method to
evaluate the collapsibility of loess. However, the loess samples
obtained at a certain location have specific location charac-
teristics. If a large-scale collapsibility evaluation is to be
performed, a large number of samples need to be taken at
different locations, which will be time consuming and costly.
Many scholars evaluated the collapsibility of loess by estab-
lishing the relationship between the physical and mechanical
indexes and the collapsibility coefficient. Reznik [15] estab-
lished a mathematical expression describing the relationship
between the mechanical properties of collapsible loess and its
porosity and water content. Gaaver [16] proposed a simple
calculation formula to estimate the collapsibility of natural
loess based on the initial water content. Zhang et al. [17]
introduced the notion of the collapse sensitivity of loess and
evaluated the loess collapsibility at a given site by using two
indexes, namely, the time required for the degree of subsi-
dence to reach 90% and the collapsibility coefficient under
appropriate pressure. Wang et al. [18] proposed a new
method to analyze and evaluate the collapsibility of loess
based on the relationship between the compression charac-
teristics of loess and the initial structure characteristics, as well
as the relationship between the initial structure characteristics
and physical comprehensive indexes. Most of the relations
and empirical equations for estimating the collapsibility of
loess are, however, based on various physical and mechanical
properties that are difficult to determine. *ese include
complex computational parameters, low determination co-
efficients, and many conditional constraints, which means
that they are not widely used in practice. It is, therefore,
necessary to find a newmethod to evaluate the collapsibility of
compacting loess using simple and easy indoor indexes.

As a simple and practical geophysical detection technology,
the resistivity method has become a widely used method in the
field of geotechnical engineering. In recent years, many
scholars have studied the relationship between the physical,
mechanical, and engineering properties of soil and its resistivity
index [19–21]. *ese research studies, however, focused on
general sandy soils and viscous soils and not on collapsible
loess. We, therefore, assess the usefulness of resistivity in the
evaluation of the collapsibility of compacting loess.

In this study, a collapsibility test was carried out on the
compacted loess with different dry densities and water con-
tents, and a digital bridge was used to study the change in the
resistivity of the compacted loess. Based on the correlation
between the collapsibility of the compacted loess and the re-
sistivity test results, a new predictionmodel of the collapsibility
of the compacted loess is proposed, which can assist in the
rapid evaluation of the collapsibility of the compacted loess.

2. Materials and Methods

2.1. Materials. *e loess samples for this study were taken
from Yan’an city, Shaanxi Province, China. Figure 1 is a

schematic diagram of the main distribution locations and
sampling locations of the Loess Plateau in Shaanxi Province.
*e sampling depth is 3m below the surface, all of which are
Q3 loess. *e specific process of sampling is as follows: after
identifying the sampling site, the surface soil is removed and
samples are manually obtained from the sampling depth to
reduce disturbance. *e samples are carefully cut into soil
columns with a diameter of 10 cm and a height of 20 cm.
*ey are then immediately put into a sampling cylinder,
wrapped in bubble film for preservation, and transported
back to the laboratory on the same day. *e basic physical
properties of loess samples were determined according to
ASTM 2006 Standard Test Methods [22]. Particle size
analysis was done using the Bettersize 2000 laser particle size
tester. *e results are shown in Table 1 and Figure 2.

2.2. Sample Preparation. An appropriate amount of un-
disturbed loess is fully crushed and is then placed in a
constant temperature box at 108°C to dry. *e dried loess is
then sifted in a 2mm sieve, and thereafter the soil sample is
sprayed with a predetermined volume of water and stirred
evenly until it reaches a moisture content of 10%. *e re-
sultant sample is then sealed and stored in a plastic bag for 48
hours to balance the moisture of the soil sample. Next, the
soil sample corresponding to the desired mass of the target
dry density (1.35 g/cm3, 1.40 g/cm3, 1.45 g/cm3, 1.50 g/cm3,
1.55 g/cm3, and 1.60 g/cm3) was weighed and put into amold
with a diameter of 61.8mm and a height of 20mm.*en, the
soil sample was subjected to static pressure at a constant rate.
After compaction, the sample was taken out of the mold.
Twelve samples were made in this way for each design dry
density, which was divided into 2 groups of parallel samples.
Finally, to get the compacted soil samples of different water
contents, the water film transfer method was used to make 5
samples in each group of soil dry density samples each with a
water content of 13%, 16%, 19%, and 22%, respectively,
resulting in 30 different combinations of dry density and
water content for the compacted soil samples.*e water film
transfer method requires the slow and even addition of water
droplets to the surface of the sample. When the moisture
content of the sample reaches the required level, the sample
is placed in a sealed moisturizing tank for 48 h and then
taken out for testing.

2.3. Electrical Resistivity Test. Studies show that AC power
can effectively reduce the soil resistivity test error, and the
soil resistivity is relatively stable when the test frequency is
within the range of 50–500Hz, which can be used to
characterize the soil particle characteristics, pore charac-
teristics, and pore hydration rating characteristics [23].
*erefore, considering the stability and convenience of
sample resistance testing, 1 V and 100Hz alternating current
were used for indoor resistivity testing in this study. *is
research uses the type TH2810D LCR digital bridge to test
the resistance value of each sample.*e instrument’s current
frequency ranges between 100 and 10 kHz, the test signal
source voltage ranges between 0.1 and 1.0V, the impedance
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Figure 1: Loess distribution and sampling sites in Shaanxi, China.

Table 1: Physical and mechanical parameters of the studied loess.

Density (g/cm3) Water content (%) Specific gravity Liquid limit (%) Plastic limit (%)
Grain size fractions (%)

<0.005mm 0.005–0.075mm >0.075mm
1.38 11 2.72 27 18 9.96 82.22 7.82
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Figure 2: Loess sample size composition.
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measurement ranges between 0 and 100MΩ, and the ac-
curacy is 0.1%, which meets the test requirements.

During the test, a copper electrode plate with a diameter
of 50mmwas placed on each of the upper and lower end faces
of the sample, and a wire connecting the copper electrode
plate was used to connect the test fixture to ensure that the
copper electrode plate was in close contact with the surface of
the sample.*ereafter, the stable data were read. Each sample
was tested continuously for 10 times, and the average value
was taken as its final resistivity value, to ensure the reliability
of the results. Additionally, the test process is always con-
trolled at room temperature of 25°C, and the test time is short,
so there is no need tomodify the temperature of the resistance
test results. *e resistance of each sample was measured in
turn using this method, and then the resistivity of the sample
was calculated using the following formula:

ρ �
RS

L
, (1)

where ρ is the resistivity (Ω · m) in the type, R is the re-
sistance (Ω), S is the cross-sectional area of soil sample (m2),
and L is the electrode spacing (m).

2.4. Collapsibility Test. *is study is based on the two-line
method [24] to determine the collapsibility coefficient of
compacted loess.*e compression test is carried out with the
triple high-pressure consolidation apparatus. *e test
pressures of all soil samples are loaded step by step according
to 50, 100, 150, and 200 kPa. In each group of 2 samples, one
of the samples maintains the natural moisture content
during the process of increasing the test stepped pressure
and the other sample is deformed and stabilized under a
pressure of 50 kPa.*e stability standard is that the sample is
deformed twice per hour. *e amount is not more than
0.01mm. *ereafter, water is added from the top surface of
the sample, and after it stabilizes again, the sample is further
pressurized for the test. After the sample is stabilized under
each pressure load, the height of the sample is recorded.

*e collapsibility coefficient of the quantitative evalua-
tion index of loess collapsibility is obtained by usingthe
following formula :

δs �
h1 − h2

h0
. (2)

In the formula, h1 is the height of the sample after
deformation and stability under a certain level of pressure
(mm); h2 is the height of the sample after collapsing and
stable deformation under a certain level of pressure (mm);
and h0 is the initial height of the sample (mm).

According to the Chinese National Standard (CNS)
GB50025-2018 [25], in actual engineering construction, the
collapsibility coefficient δs of loess under 200 kPa pressure is
mainly used as the standard to quantitatively evaluate its
collapsibility: when δs ≤ 0.015, loess has no collapsibility;
when 0.015≤ δs ≤ 0.030, the collapsibility is slight; when
0.03≤ δs ≤ 0.070, the collapsibility is medium; and when
δs > 0.070, it is highly collapsible.

3. Results and Discussion

3.1. Electrical Resistivity of Compaction Loess. According to
the resistance measurement result of the loess sample, the
resistivity value of each loess sample is obtained by formula
(1), and the change of soil sample resistivity with water
content is reflected in Figure 3. Figure 4 shows the resistivity
attenuation amplitude of the sample under different dry
densities when the sample undergoes the same step-wise
increase in water content (i.e., 12%).

From Figure 3, we see that the resistivity of the com-
pacted loess sample decreases significantly with an increase
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Figure 4: Attenuation amplitude of resistivity with dry density.
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in water content. When the water content is 10%, the re-
sistivity range of the sample is 175–296.4Ω·m; when the
water content is 13%, the resistivity range of the sample is
75.2–168.4Ω·m; when the water content is 16%, the resis-
tivity range of the sample is 40–110Ω·m; when the water
content is 19%, the resistivity range of the sample is
24.6–92Ω·m, and when the water content is 22%, the re-
sistivity range of the sample is 22–87Ω·m. In the whole
process of increasing the water content from 10% to 22%, the
resistivity attenuation amplitude (∆ρ/ρ) of the sample is as
high as 70.64–87.42%.

Figure 4 shows the resistivity attenuation amplitude of
the sample under different dry densities when the sample
undergoes the same increase in water content (i.e., 12%). It
can be found that the attenuation amplitude of resistivity of
samples with a dry density of 1.60 g/cm3 is 16.77%, 13.42%,
9.24%, 5.42%, and 2.51% higher than that of samples with a
dry density of 1.35 g/cm3, 1.40 g/cm3, 1.45 g/cm3, 1.50 g/cm3,
and 1.55 g/cm3, respectively, indicating that the increase in
dry density can aggravate the attenuation of sample resis-
tivity with water content.

In the water content–resistivity relationship curve of the
compacted loess sample, we can not only observe the sig-
nificant decrease in the electrical resistivity caused by the
increase in water content but also find that the curve has a
turning phenomenon, namely, for the water content there is
a critical value (about 14%), when the sample water content
is less than the critical value of the moisture con-
tent–resistivity curve slope (i.e., the resistivity increases with
the water content increase and the speed of attenuation).
*is means that lower incremental water content increases
can cause large attenuation of resistivity, but when the water
content increased gradually to the critical value, the atten-
uation rate of the resistivity is markedly decreased. More-
over, with the subsequent increase in the water content, the
attenuation amplitude of resistivity becomes smaller and
smaller. When the moisture content increases to about 18%
(the plastic limit of soil samples used in this study), the
attenuation amplitude of resistivity tends to a stable state.

*e above phenomenon of the change in the resistivity of
compacted loess with water content can be explained in
Figure 5. For soil, the moisture in the pores is the main
conductive medium. When the dry density of the soil is
constant and the water content is small, due to the presence
of air in the pores, the pore water in the soil is divided by it,
and a good path cannot be formed. *e conductivity of the
soil is poor, so the resistivity is high. As the water content
increases, more water will fill the pores of the soil, and the
pore water content will increase, and the connectivity of the
pore water will be significantly improved. *is will directly
cause the soil to have a larger conductive area and shorten
the path so that the sample transfers current [26]. In ad-
dition, the increase in water content of the sample can also
increase the thickness of the electric double layer on the
surface of the soil particles to a certain extent [27], thereby
increasing the conductivity of the surface of the soil particles.
*e electrical conductivity is also effectively improved,
which causes the electrical resistivity of the soil to decrease
drastically with the increase in water content. When the

water content increases to a certain level, the connectivity of
the pore water in the soil has reached a better state, and then
the continued increase in water content has little effect on
the connectivity of pore water. *e resistivity of the soil then
only decreases to a small extent or no longer changes with a
continuous increase in water content because the water
content has reached its limit of influence on the resistivity.
*e influence of water content on resistivity can be called the
“water connectivity effect” of resistivity changes. *e in-
teractive effect of dry density can be explained as follows: the
higher the dry density, the smaller the pores of the sample,
and the greater the connectivity of the pore water, which
leads to an increase in the attenuation of sample resistivity.

Figure 6 shows the variation of the resistivity of the
compacted loess sample with the dry density. From the figure,
we see that the resistivity of the sample decreases with an
increase in the dry density, which is basically due to the in-
fluence of water content on resistivity. When the dry density of
the sample is 1.35 g/cm3, the resistivity range of the sample is
87–296.4Ω·m; when the dry density is 1.4 g/cm3, the resistivity
range of the sample is 65–250Ω·m; when the dry density is
1.45 g/cm3, the resistivity range of the sample is 48–220Ω·m;
when the dry density is 1.5 g/cm3, the resistivity range of the
sample is 36–200Ω·m; when the dry density is 1.55 g/cm3, the
resistivity range of the sample is 28–185.6Ω·m; and when the
dry density is 1.6 g/cm3, the resistivity range of the sample is
22–175Ω·m. During the increase in the dry density from
1.35 g/cm3 to 1.6 g/cm3, the resistivity attenuation range (∆ρ/ρ)
of the sample ranged from 40.96 to 74.71%.

In addition, as shown in Figure 7, in the same dry density
increase (i.e., 0.25 g/cm3), the attenuation amplitude of the
resistivity of samples with a water content of 22% is 33.75%,
19.37%, 11.07%, and 1.45% higher than that of samples with
a water content of 10%, 13%, 16%, and 19%, respectively.
*ese data show that the increase in water content has an
aggravating effect on the attenuation of the sample resistivity
with dry density.

Figure 8 explains the mechanism that influences the
abovementioned compacted loess dry density on resis-
tivity. When the moisture content stays constant and the
dry density is small, the contact degree between soil
particles is poor, and the porosity is also relatively large.
In addition, the pore water is divided into independent
units by the air, with poor connectivity between each
other, resulting in a few current paths. *erefore, the
conductivity of the soil is poor, which results in a high
resistivity [28]. As the dry density increases (i.e., the
degree of compaction increases), the total pore volume in
the soil sample decreases, the soil particles are in closer
contact, and the current is conducted better. Meanwhile,
the saturation of the soil sample has been improved to a
certain extent, and the communication paths of pore
water in the soil increase, thereby increasing the con-
ductive area and shortening the conductive path, which
reduces the resistance of current conduction in the
sample and leads to the gradual decrease in resistivity.
*e influence that dry density has on resistivity can be
called the “compaction effect” of resistivity changes. At
the same time, because the increase in pore water can
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significantly reduce the resistivity of the sample, the water
content has the effect of intensifying the attenuation of
the resistivity of the sample with the dry density. In
addition, when comparing Figures 4 and 7, it can be seen
that the dry density has a smaller effect on the resistivity
of the sample, which can be interpreted as the decrease in
pore volume caused by the increase in dry density. *is
not only increases the saturation of the sample but also
reduces the connectivity of pores, resulting in a small
attenuation rate for the resistivity.

Based on the above analysis, the dynamic change of the
resistivity of compacted loess can be attributed to the interactive
influence of both the dry density and water content on the
conductive path and conductive area of the soil. In other words,

it is a comprehensive superposition reflection of the “water
connectivity effect” and “compaction effect” inside the soil.

3.2. Collapsibility Coefficient of Compaction Loess.
Figure 9 shows the relationship between the collapsibility
coefficient, the water content, and the dry density of loess
under 200 kPa pressure. *is was obtained from a collaps-
ibility test. At a constant dry density, the collapsibility co-
efficient of the sample gradually decreases with an increase
in water content, and under constant water content, the
collapsibility coefficient of the sample gradually decreases
with an increase in dry density. When comparing Figures 3,
6, and 9, we find that the influence trends of dry density and
moisture content on the collapsibility coefficient and re-
sistivity are similar.
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Figure 5: Schematic diagram of the conductive path changes of the compacted loess with different water content: (a) where water content is
low and (b) where water content is high.
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3.3. Correlation between the Loess Collapsibility Coefficient
and Resistivity. *e change in resistivity of compacted loess
with water content and dry density can be attributed to the
“water connectivity effect” and “compaction effect,” which is
essentially a reflection of the soil microstructure charac-
teristics. At the same time, soil microstructure is precisely
the main factor that affects loess collapsibility [29, 30], and
collapsibility is the external macroscopic manifestation of
loess microstructure changes [31]. *erefore, in theory, it is
feasible to use the resistivity of loess to describe the size and
variation of the collapsibility coefficient.

*e data in Figures 3, 6, 9, and 10 show the statistical
relationship between the resistivity of compacted loess under

different dry densities and different water contents and the
collapsibility coefficient under 200 kPa pressure. It can be
seen from these figures, regardless of whether it is under
constant dry density or constant water content, the resis-
tivity of compacted loess and the collapsibility coefficient
show a strong positive correlation. In other words, the re-
sistivity of compacted loess and the collapsibility coefficient
have a certain degree of quantitative correlation.

To be able to use the resistivity of compacted loess to
quantitatively evaluate its collapsibility, it is crucial to establish
the relationship between the sample’s collapsibility coefficient,
its resistivity, and simple physical indicators (such as dry density
and water content) that can be directlymeasured in the room. It
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Figure 9: Variation of the collapsibility coefficient under different dry densities and water contents: (a) with a variation in water content and
(b) with a variation in dry density.
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Figure 8: Schematic diagram of the conductive path changes of compacted loess with different dry densities: (a) a low dry density and (b) a
high dry density.
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should also be noted that pore water conductivity is one of the
factors that cause changes in soil conductivity [32]. To eliminate
the influence of pore water conductivity, this study set the ratio
of the overall resistivity of the soil to the resistivity of the pore
water (this study measured the value of 7.89Ω·m) as the
normalized resistivity. Since the collapsibility coefficient of loess
is less than 0.015, it can be considered as no longer collapsible, so
the ratio of the collapsibility coefficient to 0.015 is defined as the
relative collapsibility coefficient to establish a prediction model
of the loess collapsibility coefficient based on the normalized
resistivity.

Figure 11 shows the variation of the normalized resistivity of
compacted loess with the relative collapsibility coefficient under
different water contents and dry density states. When the
moisture content is constant, the normalized resistivity of loess
samples with different dry densities decreases along the same
curve, that is to say, under the condition of the same water
content, the relationship between normalized resistivity and
relative collapsibility coefficient has nothing to do with dry
density. Under the same water content state, the relationship
between the normalized resistivity and the relative collapsibility
coefficient is obtained by fitting the following equation:

ρ
ρw

� a × e
b× δs/0.015( ). (3)

In the formula, ρ is the resistivity of compacted loess, ρw

is the resistivity of pore water, and a and b are fitting pa-
rameters. *e specific relational expressions under different
water contents are listed in Table 2.

It can be seen from Table 2 that the range of the fitting
parameter a in the formula is 0.895–16.119, which decreases
with an increase in water content, and the range of the fitting
parameter b is 0.120–0.735, which increases with an increase in
water content. To further refine the correlation between the
normalized resistivity of the compacted loess and the relative
collapsibility coefficient, the relationship between the parame-
ters a and b and the water content is fitted, and the variation of
the fitting parameters a and b with the water content is ob-
tained, as shown in Figure 12.

It can be seen from the figure that the fitting parameter a

decreases exponentially with the water content, and the
specific expression is

a � 92613.30 × w
−3.76

. (4)

*e fitting parameter b and the water content increase
linearly, and the specific expression is

b � 0.053 × w − 0.477. (5)

Substituting formulas (4) and (5) into formula (3), the
normalized resistivity and relative collapsibility coefficient of
compacted loess can be expressed as

ρ
ρw

� 92613.30 × w
−3.76

× e
(0.053×w−0.477)× δs/0.015( ). (6)

By further transforming formula (6), the expression of
the resistivity and the collapsibility coefficients of compacted
loess can be obtained as

δs �
0.015

0.053 × w − 0.477
ln

ρ
92613.30 × w

−3.76ρw

. (7)

Equation (7) is the prediction model of the collapsibility
coefficient area based on the resistivity index.

Based on the above research and the analysis results, the
regional prediction formula can be extended to the gener-
alized prediction model:

δs �
0.015

b
ln

ρ
aρw

. (8)
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Figure 11: *e relation curve between normalized resistivity and
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In the formula, ρ is the resistivity of the compacted loess,
ρw is the resistivity of the pore water, and both a and b are
soil parameters related only to water content.

To verify the applicability and accuracy of the col-
lapsibility coefficient prediction model based on the re-
sistivity index, the same loess was selected in this study
and the water content was 11% and 14% according to the
same method, and the corresponding dry density was
1.35 g/cm3, 1.40 g/cm3, 1.45 g/cm3, 1.50 g/cm3, and
1.55 g/cm3 and 1.60 g/cm3 for 12 compacted loess sam-
ples, and using the collapsibility coefficient of these 12
samples verification. Figure 13 shows the correlation
between the measured value of the collapsibility coeffi-
cient of these samples and the predicted value obtained
from equation (7). It can be found that the correlation
coefficient between them reaches 0.962, which fully
proves the rationality and feasibility of using the col-
lapsibility coefficient based on the resistivity index of the
compressed loess presented in this study, as a prediction
model, and it can be used to predict the collapsibility of
compacted loess in the Loess Plateau, especially in Yan’an
area.

In summary, for compacted loess, only the water con-
tent, electrical resistivity, and pore water electrical resistivity
of the samples are measured, and then the prediction model
proposed in this study can be used to calculate and evaluate
its collapsibility without measuring other physical and
mechanical indexes. *erefore, as an economical and time-

Table 2: *e relationship between the normalized resistivity and the relative collapsibility coefficient under different water contents.

Water content (%) Normalized resistivity Correlation coefficient R2

10 ρ/ρw � 16.119 × e0.120×(δs/0.015) 0.939
13 ρ/ρw � 5.813 × e0.196×(δs/0.015) 0.948
16 ρ/ρw � 3.180 × e0.248×(δs/0.015) 0.949
19 ρ/ρw � 1.09 × e0.555×(δs/0.015) 0.919
22 ρ/ρw � 0.895 × e0.735×(δs/0.015) 0.974
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Figure 12: *e relationship curve between the fitting parameters and the water content. (a) *e value of a. (b) *e value of b.
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saving nondestructive testing method, using resistivity to
study and evaluate the collapsibility of compacted loess has
significant advantages.

4. Conclusion

In this research, we analyzed the correlation between
collapsibility coefficient and resistivity using the indoor
collapsibility test and resistivity test of compacted loess
with different water contents and dry densities. We propose
a new model for predicting the loess collapsibility coeffi-
cient by using the resistivity method. *rough the sys-
tematic analysis of the test results, the following
conclusions can be drawn.

(1) *e resistivity of the compacted loess is signifi-
cantly negatively correlated with the dry density
and water content, and there is a critical water
content at which the decay rate of resistivity with
increasing water content present two different
states: when the water content is lower than the
critical value, the resistivity decay rate is relatively
fast, and when the water content exceeds the
critical value, the resistivity decay rate is signifi-
cantly reduced. *ereafter, when the water con-
tent continues to increase to near the plastic limit,
the resistivity decay rate is flat.

(2) *e influence of water content and dry density on the
resistivity of compacted loess can be attributed to the
combination of the “water connection effect” and the
“compaction effect,” and the influence of the
moisture content on the resistivity of compacted
loess is more pronounced than the effect of dry
density on resistivity.

(3) Under conditions of constant dry density or
constant water content, the resistivity of com-
pacted loess has a strong positive correlation with
the collapsibility coefficient under 200 kPa pres-
sure, and the influence trends of dry density and
water content on resistivity and collapsibility are
qualitatively similar. *erefore, theoretically, re-
sistivity can be used to evaluate the collapsibility
of compacted loess, which is a relatively eco-
nomical and reliable nondestructive testing
method.

(4) Based on the normalized resistivity ρ/ρw and the
relative collapsibility coefficient δs /0.015 of the
compacted loess, a prediction model for the col-
lapsibility of compacted loess is established. Only the
moisture content, electrical resistivity, and pore water
resistivity of the sample are measured, the collaps-
ibility coefficient of the loess sample can be calculated
to evaluate its collapsibility, and the calculated result is
highly correlated with the test result.

*ese test results are of great significance for a better un-
derstanding of the relationship between resistivity and the
collapsibility of China’s compacted loess. In addition, the re-
search results of the relationship between the resistivity index

and the collapsibility of compacted loess should also apply to
natural loess, which lays the foundation for our future research
on the relationship between the collapsibility of natural loess
and its electrical indicators.
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