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Rock-like materials often exhibit irregular failure deformation under long-term service conditions, and the deformation and
failure of asphalt and concrete materials is a serious problem that leads to subgrade failure. In this study, two different viscous/
brittle rock-like materials were prepared by the in situ loading and optical speckle synchronous monitoring test method, and the
evolution characteristics of the deformation field were studied during compression. 0e formation process of the compression
deformation localization of rock-like materials and their relationship with stability were analyzed. A quantitative description of
the compression deformation stage and localization characteristics of the viscous/brittle rock-like materials is presented. 0e
results can be summarized as follows. At the initial stage of compression, the deformation localization zone of viscous/brittle rock-
like materials begins to expand from the middle area to the surrounding area. Preliminary results of the deformation localization
of the linear elastic deformation stage were obtained.0e failure cloud image is completely formed at the peak, which is consistent
with the failure physical map. 0e deformation process of compression can be quantitatively described using the deformation
localization characteristics of rock-like materials.

1. Introduction

0e deformation and failure law of rock correlates with rock
engineering quality, life span, and dynamic disasters [1]. In
the long-term service state, rock failure is often closely re-
lated to the development of rock deformation localization. It
is of great significance to study the deformation localization
of rocks to improve the stability of the service rock. Many
local and foreign scholars have carried out extensive studies
on the localization deformation of rock materials. For in-
stance, Benaboud et al. [2] identified different fatigue stages
of asphalt concrete under bending loads using the evolution
of acoustic emission activity over time. Sakharuk et al. [3]
proposed a rough surface image adaptive digital speckle
method to measure the surface displacement field of hard

aluminum beams with transverse fatigue cracks under three-
point loading. Zhang et al. [4] conducted uniaxial com-
pression tests on cement specimens. 0e analyzed cracks
began to develop from the short axis, and the crack prop-
agation direction changed from perpendicular to the crack
surface to parallel to the principal stress direction, which
provided a basis for the development process of rock mass
cracks. Sun et al. [5] used experiments and numerical
simulations to find that the initial damage of rock mass has a
significant impact on the strength and failure process of
fractured rock mass. To study the whole process of rock
failure in compression test, 3D digital speckle technology
can be used to clearly reflect the occurrence and evolution of
internal cracks [6–12]. By studying the fracture development
process of rock-like [13, 14] and rock [15, 16], the
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macroscopic damage characteristics are obtained. By
studying the localization characteristics of rock [17], soil
[18], and gneiss [19], the critical failure state is obtained.
Yuan et al. [20] and Han et al. [21] used CT images to
provide a visual method for studying the meso-scale
deformation and failure mechanism of concrete and
defined the corresponding characteristics of crack de-
velopment and deformation and failure stage in the CT
scale. Xu et al. [22] studied the evolution of rocks from a
localized strain area to a narrow strain localization zone
during the strain softening stage, forming a macroscopic
fracture surface through the specimen, and found that the
residual strength deformation is mainly concentrated in
the localization zone. Zhang et al. [23] used the digital
speckle light method to test the deformation localization
of soft-rock specimens of mudstone and sandstone with
two different lithologies in uniaxial compression and
found that the onset time of soft-rock deformation lo-
calization was earlier than that of brittle rock. Song et al.
[24] used the white-light digital speckle observation
method to study the evolution characteristics of the
deformation field of red sandstone during deformation
and failure processes via uniaxial compression tests. 0e
study concluded that the bearing capacity of the rock
specimens after the loading peak was mainly affected by
the displacement evolution of the deformation locali-
zation zone. Yang et al. [25] experimentally investigated
the evolution of nonuniform deformation of granite
specimens subjected to uniaxial cyclic loading and
unloading. 0e study concluded that the extrusion dis-
placement and the width of the localization zone in-
creased with an increase in stress and the number of
cycles after the localization of the specimen. Pan and
Yang [26] used the white-light digital speckle correlation
method to study the initial time, evolution process, and
width of the localized zone of rock deformation and
failure.

In this study, the uniaxial compression test method
was used to simulate the deformation evolution test of two
different types of rock-like specimens: asphalt and con-
crete. 0e entire instantaneous process of rock-like failure
under in situ loading was recorded. A CCD camera was
used to record the speckle image of the entire rock loading
process in the rock deformation localization test. MAT-
LAB software was used for data processing to produce
rock deformation localization zone cloud images, and to
observe the rock specimen deformation localization
evolution law. 0e failure stage of rock-like specimens
under in situ loading was analyzed based on the evolution
process of the deformation localization zone. According to
the evolution process of the deformation localization zone
of rock-like materials, the failure stage subjected to in situ
loading is analyzed, and the entire process of compression
deformation is quantitatively described by the deforma-
tion localization characteristics of rock-like materials.0is
study has far-reaching significance for synchronous
monitoring of subgrade failure in long-term service
conditions.

2. In Situ Loading and Optical Speckle
Synchronous Monitoring Test

2.1. In Situ Loading and Optical Speckle Synchronous Moni-
toring System. 0e test data acquisition system consists of a
loading system and a digital speckle image acquisition
system, as shown in Figure 1.

0e test loading system is a RLJW-2000 hydraulic servo
testing machine, and uniaxial compression loading was
carried out using the displacement control method.

0e digital speckle image acquisition system is composed
of a coal rock surface speckle image acquisition system built
using a CCD camera and the calculation program of the
digital speckle correlation method to analyze the surface
deformation field of rock specimens.0e acquisition rate is 5
frames per second, the image resolution is 1600 pixels× 1200
pixels, and the surface resolution is 0.1136mm/pixel.

Before the test, the rock specimen was processed into a
cylinder, and the upper and lower bottom surfaces of the
specimen were polished to ensure a smooth end face. A suf-
ficient amount of Vaseline was uniformly applied on both sides,
and a layer of preservative filmwas applied to reduce the friction
resistance. White paint was sprayed on the surface of the
specimen, so that white paint particles were randomly scattered
on the surface of the specimen to create an artificial speckle field.

0e loading system and the digital speckle acquisition
system were calibrated, so that the time of data collection by
the entire test system during the test was consistent. At the
beginning of the test, the loading device and the digital
speckle image acquisition system were triggered simulta-
neously. 0e test data for the entire loading process were
collected until the specimen was destroyed. After the loading
test, the smooth surface and rupture surface of the coal body
were scanned using an electron microscope scanner, and the
scanning results under different magnifications were ob-
tained. Finally, the test data were analyzed and processed.

2.2. Parameters of Viscous/Brittle Rock-Like Materials.
Test specimens of asphalt and concrete with two different
types of rock materials were prepared, with 50 specimens in
each group. Each specimen section was 50mm× 50mm, and
the height was 100mm. 0e artificial speckle field was
prepared by spraying paint on the surface of the specimen,
and the loading rate was set to 0.5mm/min. A CCD camera
was used to obtain the surface image of the specimen. 0e
image data were collected at five frames per second for the
rock specimens, as shown in Figure 2.

2.3. Analysis of Test Results of Viscous/Brittle Rock-Like
Materials. A group of 50 asphalt specimens were tested based
on the relationship between service stability and deformation
localization of viscous/brittle rock-like materials. A total of
5515 speckle images were collected using the image system of
each specimen during the loading process. A group of 50
concrete specimens were also tested, and 2165 speckle images
were collected in each specimen loading process image sys-
tem. 0ree representative data items were selected for each
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type of rock for analysis and comparison owing to space
limitation. 0e in situ loading stress-strain curve is shown in
Figure 3. Six identification points were selected for each
specimen based on the loading curves. 0e in situ loading
stress-strain curve of the rock-like specimen is as follows:

Marking points 1–6 appear in the order shown in Fig-
ure 3. 0e stress-strain curve of the asphalt specimen is
divided into two stages as shown in figure. Marking points 1,
2, and 3 are located in the linear elastic deformation stage.
0e loading time in the linear elastic deformation stage is

Light source

Loading testing machine

CDD camera

Stress-strain
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Speckle image
acquisition

Loading specimen

50 × 50 × 100

Figure 1: In situ loading and optical speckle synchronous monitoring test device.
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Figure 2: Physical map of viscous/brittle rock specimen. (a) Asphalt. (b) Concrete.
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Figure 3: In situ loading stress-strain curves of rock-like specimens. (a) Asphalt specimen. (b) Concrete specimen.
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short, accounting for approximately 43% of the total loading
time, and the stress-strain fluctuation increases. Marking
point 4 belongs to the peak point of the specimen loading,
and the postpeak stage is the viscosliding deformation stage.
0e instability process is relatively slow, and the bearing
capacity remains large. 0e stress-strain curve of the con-
crete specimen is divided into three stages as shown in
Figure 3. Marking point 1 is the initial compaction stage,
marking point 2 is located in the linear elastic deformation
stage, marking point 3 is the second peak, marking point 5 is
the loading peak at the initial compaction stage, and the
elastic deformation stage of the peak is approximately 81% of
the total loading time of the specimen. 0e rapid fluctuation
of the post peak stress-strain curve decreases to the brittle
instability stage.

3. Localization Characteristic Analysis of
Compression Deformation

0e in situ loading and light speckle synchronous moni-
toring test stress-strain curves are shown in Figure 3. Rock-
like materials often exhibit irregular failure deformation in
the long-term service state. 0is study selected a group of
representative test data for each rock type, the deformation
localization cloud map a–f corresponding to identification
points 1–6, and analyzed the deformation localization results
of rock-like specimens under in situ loading, owing to space
limitation.

3.1. Analysis of Deformation Localization Characteristics of
Asphalt Specimen. 0e failure process of a group of 50 as-
phalt specimens in the in situ loading test was studied. In
view of space limitations, a group of typical deformation
localization characteristics of asphalt specimen was selected
for a specific analysis. 0e deformation localization cloud
map corresponding to the speckle scanning image of
markers 1–6 was generated after data processing using
MATLAB. 0e deformation localization cloud maps in
Figures 4(a)–4(f) of the asphalt specimen correspond to
markers 1–6 as shown in Figure 4. At the beginning of
loading, the stress reaches 0.8MPa, the speckle interference
fringes fluctuate uniformly, and the deformation localization
band is initially formed. With continuous loading, the
speckle interference fringes of the specimen develop steadily
in the linear elastic deformation stage, and the stress con-
centration areas in the middle and bottom appear. 0e
deformation localization zone gradually forms, and the peak
cloud images correspond to each other. When the stress
reaches the peak value of 6.7MPa, the maximum shear strain
is 0.022mm, and the deformation localization zone tends to
be stable. Multiple stress concentration areas such as the
middle, top, and bottom appear along the 45° direction of the
diagonal and develop from the stress concentration area to
its surrounding areas.

0e preliminary formation in Figure 5(a), failure dia-
gram in Figure 5(b), and failure nephogram in Figure 5(c) of
the deformation localization zone of the asphalt specimen
during the in situ loading process are shown as follows.

Figure 5(a) shows that when the stress of marker point 3
reaches 5.3MPa, the maximum shear strain is 0.0018mm,
and the stress concentration area preliminarily develops.0e
result shows that the preliminary forming cloud image of the
deformation localization zone is consistent with the de-
formation localization cloud image of specimen failure.
Figure 5(c) shows that when the stress of marker point 5
reaches 6.7MPa, the maximum shear strain value is
0.022mm. Under the action of uniform force during in situ
loading, the deformation localization zone expands from the
stress concentration area to the surrounding, and the de-
formation localization zone was along the diagonal 45° to
form the fracture zone. 0e results show that the failure
physical map of the specimen in Figure 6 corresponds to the
failure cloudmap of the deformation localization zone. After
the failure of the specimen, obvious stick-slip deformation
occurs, and multiple irregular cracks appear on the surface,
but the cracking site is still partially connected. With an
increase in the cracking site, the transverse width of the
specimen gradually increases, and a high number of local
spalling and adhesions are found on both sides of the
specimen. 0e diagonal line of 45° forms multiple inclina-
tions through cracks and continues to develop and expand,
which is necessary for the failure of the specimen.

3.2. Analysis of Deformation Localization Characteristics of
Concrete Specimen. In this study, the failure process of a
group of 50 concrete specimens in situ loading tests was
investigated. In view of the space limitation, a group of
typical concrete specimen deformation localization results
were selected for a specific analysis. 0e deformation lo-
calization cloud map corresponding to the 1–6 speckle
scanning image of the identification point was generated
after MATLAB data processing. 0e following diagram
shows that the deformation localization cloud map in
Figures 7(a)–7(f) of the concrete specimen corresponds to
identification points 1–6. At the beginning of loading, the
specimen enters the initial compaction stage and remains for
a long time. At this stage, the speckle interference fringes are
in disorder and fluctuate, and a deformation localization
zone is initially formed. As loading continues, the specimen
enters the stage of linear elastic deformation, the defor-
mation localization zone of the concrete specimen gradually
develops, and the speckle interference fringe begins to ex-
pand from the middle of the two sides. When the stress
reaches the second peak of 30MPa, the maximum shear
strain is 0.0055mm, a stress concentration phenomenon
occurs in the upper and lower bottom, and the deformation
localization zone tends to develop stably. 0e upper and
lower bottom start breeding evolution, and cracks from the
bottom begin to extend along the pressure axis upward
development. When the stress reaches a peak value of
41MPa, the maximum shear strain is 0.025mm, and the
deformation localization zone develops completely on both
sides to form speckle cracks through the specimen.

0e initial development of the deformation localization
zone in Figure 8(a), failure nephogram in Figure 8(b), and
failure entity diagram in Figure 8(c) of the concrete
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specimen during the in situ loading process are shown as
follows. 0e speckle interference fringes at sign point 2
Figure 8(a) gradually tend from disorder to stable, and the

maximum shear strain is 0.0055mm. 0e stress concen-
tration zone is initially generated at the bottom, which
extends upward along the pressure axis. Figure 8(c) shows
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Figure 4: Cloud image of deformation localization zone of asphalt specimen. (a) 0.8MPa, (b) 3.8MPa, (c) 5.3MPa, (d) 6.2MPa, (e) 6.7MPa,
(f ) 5.6MPa.
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Figure 5: Localization diagram of failure deformation of asphalt specimen. (a) Preliminary. (b) Damage. (c) Cloud map.
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the peak stress stage for identification point 5; both sides
produce an obvious stress concentration area, and the de-
formation localization zone forms completely on both sides
through the specimen. In the process of in situ loading,
brittle splitting occurs in the concrete specimen, and the
deformation localization zone develops significantly on both
sides. 0e results show that the failure physical map of the
specimen in Figure 9 corresponds to the splitting failure
cloud map (c) of the deformation localization zone. During

the in situ loading process, the deformation localization zone
of the concrete specimen gradually spreads from the top of
the bottom to the middle. 0e stress concentration on both
sides is significant, and the development along the pressure
axis exhibits a splitting trend. Changes in brittleness occur
after failure of the specimen, and many small cracks are
observed on the surface. 0ere are obvious long straight
cracks on both sides, running through the internal surface of
the specimen. Y-type cracks are generated at the top, and
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Figure 6: Material map of asphalt specimen failure.
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Figure 7: Cloud image of the deformation localization zone of the concrete specimen. (a) 1MPa, (b) 17MPa, (c) 30MPa, (d) 37MPa,
(e) 43MPa, (f ) 37MPa.
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local spalling mesh cracks are generated at the bottom. 0e
peak value shows obvious brittleness.0e bearing capacity of
the specimen decreases rapidly, and the value reaches the
specimen failure value.

3.3. Comparative Analysis of Deformation Localization
Characteristics of Viscous/Brittle Rock-Like Materials. 0e
internal cracks of the asphalt specimens change with the
loading process. In the linear elastic deformation stage, the
voids inside the asphalt specimen structure are gradually
compacted, and the porosity decreases. 0e specimen
continues to accumulate deformation, and the bearing ca-
pacity increases, thereby indicating an elastic property. With
the continuous loading, the internal stress concentration
area of the asphalt preferentially produces microcracks, and
the microcracks extend to the surrounding areas, forming
macroscopic through cracks. In the failure stage, many ir-
regular macroscopic cracks exist on the surface, and ad-
hesions are still present in some cracking areas. With the
continuous loading, the transverse width of the specimen
increases gradually with the increase in the cracking site. A
large number of local spalling and adhesions are found on
both sides of the specimen. Multiple macroscopic pene-
trating cracks are formed in the 45° stress concentration area

of the diagonal. According to the evolution characteristics of
the deformation localization of viscous/brittle rock-like
materials under in situ loading, asphalt materials exhibit
stick-slip failure, and the deformation localization zone
develops from multiple stress concentration areas in the
middle to around. 0e specimen has a multichannel pen-
etrating crack along the diagonal direction of 45°. Local
spalling and adhesion occur on both sides, and the bearing
capacity decreases uniformly and slowly until complete
failure of the specimen occurs.

0e internal cracks of the concrete specimens change
according to the loading process. In the initial compaction
stage, the internal small space of concrete specimens is
gradually closed under in situ loading, resulting in nonlinear
deformation. In the early stage of linear elastic deformation,
the internal stress concentration area of the concrete
specimen under in situ loading preferentially generates
microcracks, and the microcracks extend around. In the late
stage of linear elastic deformation, unstable fractures are
developed within the concrete specimens, and the qualitative
changes of internal microcracks indicated that the micro-
cracks began to penetrate and expand to form a hole through
the specimen. Furthermore, the cracks continued to develop
and rupture the specimen. In the failure stage, due to the
continuous compression on both sides of the concrete,

(a) (b) (c)

Figure 8: Localization diagram of failure deformation of concrete specimen. (a) Preliminary. (b) Damage. (c) Cloud map.
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Figure 9: Material map of concrete specimen failure.
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obvious longitudinal long and straight cracks run through
the internal surface of the specimen, Y-type cracks appear at
the top, and local spalling network cracks appear at the
bottom. 0e concrete material exhibits obvious brittle
failure. 0e stress concentration area first appears on the
upper and lower bottom surfaces. 0e local deformation
zone develops gradually along the pressure axis from the
stress concentration area. After the internal cracks of the
specimen gradually develop into longitudinal penetrating
cracks, the bearing capacity of the concrete specimen de-
creases rapidly until specimen failure occurs.

Although asphalt and concrete are different rock-like
materials, the development of macroscopic cracks is ob-
served using digital speckle images during in situ loading.
0e deformation localization zone of the specimen in the
elastic deformation stage can be preliminarily developed and
formed to predict the final failure situation. When the stress
of the specimen reaches its peak value, the development of
the deformation localization zone is consistent with the
loading failure physical map.

4. CorrelationAnalysis betweenRockTypes and
Deformation Localization Stage

According to the above analysis, the development process of
the deformation localization zone in the early peak of vis-
cous/brittle rock-like materials is similar, and the defor-
mation localization zone has different evolution
characteristics according to the failure type of rock-like
materials. In view of the space limitation, this section
presents a selected group of representative specimens in each
rock type to analyze the correlation between the compres-
sion deformation stage and the localization characteristics of
different types of rock under in situ loading.

4.1. Phase Correlation Analysis of Asphalt Material Defor-
mation Localization. 0e stress-strain curve of the asphalt
specimen is divided into two stages: elastic deformation
stage (I) and stick-slip failure stage (I). After the peak failure
of the specimen, a viscous-slip deformation and a linear slow
failure occur, which means that the specimen loses its
bearing capacity.

0e asphalt specimen in situ loading process and the
deformation localization zone stress and strain correlation
analysis, obtained as shown in Figure 10 for the in situ
loading process of asphalt specimen deformation localiza-
tion curve, are selected. At the initial stage of the curve, the
stress and strain increase simultaneously, which is the linear
elastic deformation stage (I). 0e curve increases linearly
with a sawtooth shape; the strain growth is smaller, whereas
the stress growth is larger. In the early stage of the linear
elastic deformation stage (I), the speckle interference fringe
tends to be stable. 0e deformation localization zone ex-
pands steadily to the surrounding area owing to the uni-
formly distributed force on the rock. With gradual
development of the deformation localization of the specimen
under loading, the deformation localization zone is initially
formed in the late stage of the linear elastic deformation

stage (I), forming the foundation area of the deformation
localization zone when failure occurs and expanding from
the stress concentration area to the surrounding area. When
the stress reaches the peak value, the deformation locali-
zation zone develops completely as a diagonal of 45° to form
a fracture zone, and the small cracks in the specimen form
inclined penetrating cracks. After the stress reaches its peak,
it begins to decrease slowly in a serrated shape, which is the
stage of stick-slip failure (II). At this time, the stress re-
duction rate is far less than the stress growth rate in the
elastic deformation stage (I). 0e strain increases continu-
ously, and the irregular cracks on the surface of the asphalt
specimen increase continuously. 0e longitudinal shrinkage
and lateral expansion of the specimen are large, and the
integrity gradually decreases with the loss of the bearing
capacity of the specimen.

4.2. PhaseCorrelationAnalysis ofDeformationLocalization of
Concrete Materials. 0e stress-strain curve of the concrete
specimen is divided into three stages: initial compaction
stage (I), linear elastic deformation stage (II), and brittle
failure stage (III). Obvious brittle failure occurs after the
peak failure of the specimen, and the bearing capacity of the
specimen decreases rapidly, and the value is lost.

0e in situ loading process of the concrete specimen was
selected, and stress-strain correlation analysis of the de-
formation localization band was performed to obtain the
deformation localization relationship curve of the concrete
specimen in the in situ loading process, as shown in Fig-
ure 11. In the initial stage of the curve, the stress increases
slowly, and the strain begins to grow, which is the initial
compaction stage (I). In the initial compaction stage (I), the
deformation localization zone initially forms from the
middle area to the periphery. In the second stage of the
curve, the stress and strain increase simultaneously, and the
curve shows a jagged linear fluctuation, which is the linear
elastic deformation stage (II). 0e deformation localization
zone develops gradually, and the stress concentration area
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first appears at the bottom. 0e strain growth is small, the
stress growth reaches the second peak, and the deformation
localization zone tends to be stable. 0e stress concentration
area appears on the upper and lower surfaces, and the
surface of the loading part has small cracks that have not yet
penetrated.0e stress fluctuation increases to the peak value,
and an obvious stress concentration phenomenon occurs on
both sides of the deformation localization zone. 0e stress
concentration area runs through the two sides of the
specimen in a long strip, and many irregular fine cracks on
the surface of the original specimen are loaded to form long
straight large cracks. In the third stage, the stress begins to
decrease rapidly after the stress reaches the peak value,
which is the brittle failure stage (III). In this case, the stress
reduction rate is slightly greater than the stress growth rate
in the linear elastic deformation stage, and the strain con-
tinues to increase. Many irregular cracks appear on the
surface of the asphalt specimen and begin to penetrate the
specimen. 0e volume change is small, and the specimen
quickly loses its bearing capacity.

4.3. Stage Correlation Analysis of Deformation Localization of
Rock-LikeMaterials. During the in situ loading process, the
maximum bearing capacity of the asphalt specimen is small,
the peak stress is 6.6MPa, and the loading time is longer
than 890 s.0e bearing capacity of the asphalt specimen with
stick-slip deformation after the peak decreases slowly, and
the transverse width increases significantly and decreases
longitudinally. It still has a certain bearing capacity for a long
time, and the failure time after the peak accounts for 57% of
the total loading time. 0ere is an initial compaction stage
for the concrete specimen, which accounts for 15% of the
total loading time and has a large peak stress of 46MPa. In
the online elastic deformation stage, the specimen first
reaches the second peak, and stress fluctuation increases and
then reaches its peak. 0e failure time after the peak ac-
counts for 19% of the total loading time, which has obvious
brittleness. 0ere is no obvious change in the volume of the
specimen during in situ loading.

During the in situ loading process, the continuous
compression of the upper and lower bottom surfaces leads to
the formation of a stress concentration area in the specimen
under load. 0e stress concentration area first produces
microcracks, and the crack evolves through the specimen
with the continuous loading. In the in situ loading process,
the rock-like materials are divided into different deforma-
tion localization stages according to the failure state of rock-
like materials. 0e crack evolution process corresponds to
the deformation localization stage. However, the failure of
rock-like materials cannot be observed macroscopically.
Digital speckle correlation technology is used to obtain a
deformation localization cloud map corresponding to the
development of cracks in the specimen, and the failure of
rock-like materials is then observed. According to a study on
the correlation between deformation localization and the
loading stage of in situ loading and optical speckle syn-
chronous monitoring test of viscous/brittle rock-like ma-
terials, the failure process of viscous and brittle rock-like
materials under compression is stage-dependent with its
deformation localization characteristics. A digital speckle
image can be used to determine the compression curve stage
of a specimen. At the initial stage of compression, there are
small cracks in the original part of the specimen, and the
deformation localization zone is initially formed from the
middle area to the surrounding area. In the linear elastic
deformation stage, the initial deformation localization cloud
image corresponds to the peak failure cloud image. At the
peak, the original part of the specimen has a penetrating
macroscopic crack, and the failure cloud image is essentially
consistent with the failure entity image. 0e deformation
localization characteristics of rock-like materials can be used
to quantitatively describe the compression deformation
process.

0e random points of the road subgrade in the long-term
service state were selected, and core drilling sampling was
conducted. 0e damage of the subgrade was obtained via in
situ loading and an optical speckle synchronous monitoring
test, and then the road subgrade was scientifically main-
tained with different pertinences so as to realize the syn-
chronous detection of the road subgrade in the long-term
service state.

5. Conclusions

(1) At in situ loading and light speckle synchronous
monitoring test loading rate of 0.5mm/min, the peak
stress of asphalt specimen is 6.6MPa, and the peak
failure time accounts for 57% of the total loading
time, showing a stick-slip failure. 0e peak stress of
concrete specimen is 46MPa, and the postpeak
failure time accounts for 19% of the total loading
time, showing brittle failure.

(2) 0e asphalt specimen in the in situ loading test
exhibits viscous-slip failure based on the evolution
and forming characteristics of the deformation field
in the entire process of compression loading of
viscous rock-like materials. 0e stress concentration
area generated in the linear elastic deformation stage
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Figure 11: Relationship curve of deformation localization of
concrete specimen.
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starts the peak value development of the stress to be
fully formed from the middle. After the peak, the
transverse width of the creep phenomenon increases
significantly and decreases longitudinally. Multi-
channel penetrating cracks are generated along the
diagonal direction of 45°, and a local spalling phe-
nomenon occurs on both sides. 0e specimen is
completely destroyed after 890 s at a loading rate of
0.5mm/min.

(3) 0e concrete specimen in the in situ loading test
exhibits brittle failure based on the evolution and
forming characteristics of the deformation field of
brittle rock-like materials during the entire com-
pression process. 0e stress concentration area de-
velops from the upper and lower bottom to fully
form the peak stress. After the peak, the internal
cracks of the specimen gradually develop to form a
longitudinal crack through the upper and lower
bottom surface of the crack, producing a mesh
spalling crack. 0e specimen is completely destroyed
after 401 s at 0.5mm/min loading rate.

(4) 0e failure process of viscous/brittle rock-like ma-
terials under compression corresponds to the de-
formation localization characteristics. At the initial
stage of compression, the deformation localization
zone begins to expand from the middle area to the
surrounding area. In the linear elastic deformation
stage, the initial deformation localization cloud map
corresponds to the peak failure cloud map. At the
peak, the failure cloudmap is completely formed and
is consistent with the failure entity map. 0e de-
formation localization characteristics of rock-like
materials can be used to quantitatively describe the
compression deformation process.

(5) In this paper, two main components of asphalt and
concrete in subgrade were selected for compressive
load stability and deformation localization analysis,
and the specific damage of subgrade during service
was studied. However, it is still necessary to consider
the influence of other components to obtain clearer
and more comprehensive results. 0is study has
important engineering significance pertaining to the
synchronous monitoring of subgrade damage in
long-term service conditions.
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