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Taking dolomite and limestone in Guilin and Liuzhou regions in the north of Guangxi Province as research objects, this paper
analyzed their mineral composition and chemical composition and proposed a digital assessment method for multi-source factors
on corrosion characteristics in the Karst areas. Speci�cally, the chemical corrosion test, the corrosion test under the chemical-
temperature actions, and the corrosion test under the action of vibration load are carried out from the digital view, respectively.
Four aspects can be found in digital assessment results. Firstly, the dolomite in northern Guangxi mainly has a �ne crystalline
texture and amassive structure with low content of acid-insolublematters, while limestonemainly has a powder crystalline texture
and a massive structure with high content of acid-insoluble matters, and the purity of both dolomite and limestone are very high.
Secondly, the di�erence of corrosion between dolomite and limestone mainly depends on the ratio of CaO/MgO in their chemical
composition and the content of silica and acid insoluble matters.  irdly, the corrosion rates of pure dolomite and pure limestone
are basically the same under the same external conditions. Finally, temperature and vibration load have a relatively large in�uence
on the corrosion rates of dolomite and limestone, and the corrosion rates of dolomite and limestone increase with the increase of
temperature, but the in�uence of vibration load on the corrosion rate is more signi�cant than temperature.  is research can
provide theoretical basis and technical support for large-scale engineering construction and prevention of karst geologic disasters
in karst stone mountainous areas in northern Guangxi.

1. Introduction

In carbonate rock areas, due to the di�erences in mineral
composition and chemical composition of rock mass, the
di�erences in internal structure and pore characteristics, and
the in�uence of external conditions such as groundwater
occurrence, temperature, and vibration load, dolomite and
limestone distributed in these areas have di�erential cor-
rosions.  e di�erential corrosions often destroy the in-
tegrity of the rock mass, a�ect the mechanical properties and
stability of the rock mass, and have a great impact on the
safety of buildings and constructs attached to it. China’s

karst landforms are widely distributed with a large area, and
mainly distributed in Guangxi, Guizhou, and eastern
Yunnan. It is one of the largest karst areas in the world, with
large continuous limestones and dolomites distributed.With
the continuous reinforcement of China’s economic strength
and the continuous advancement of the development
strategy in Southwest China, the strategic planning of “Silk
Road Economic Belt” and “twenty-�rst Century Maritime
Silk Road,” urban railway transits, underground utility
tunnels, and other infrastructure constructions have
achieved unprecedented development, and numerous large-
scale infrastructures such as high-speed railways and
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highways have been started in Southwest China one after
another. Due to the complexity of geological structure in
Southwest China, engineering geological problems have
appeared in most projects, among which karst geologic
disasters are overriding. *e wide range of karst distribution
has seriously hindered the development of transportation
infrastructure in Southwest China. *erefore, it is of great
engineering practical significance to profoundly study the
structural characteristics and differential corrosions of the
limestone and dolomite.

*e research on karst geologic disasters is mainly divided
into two categories: theoretical research on corrosion
mechanisms and research on karst detection methods. *e
corrosion test of carbonate rocks is an important content of
theoretical research. Scholars in the past have done a lot of
experiments on the corrosion characteristics of carbonate
rocks, and have achieved many results. Liu et al. [1] used the
two-scale continuous medium model to simulate the dis-
solution reaction process and predict the optimal injection
rate during acidification treatment of carbonate rocks and
put forward a general numerical method to simulate
structured and unstructured reaction flow problems. Zhao
et al. [2, 3] proposed a new alternative method for theo-
retically dealing with the evolution process of chemical
dissolution surface in water-saturated porous rocks when
propagating in a chemical system. In this method, porosity,
pore fluid velocity, and acid concentration were taken as
independent variables so that the problem of water-rock
interaction could be solved by numerical methods and al-
gorithms. Liu et al. [4] studied the infiltration and corrosion
change process of carbonate rocks under different dynamic
water pressure conditions, and the results showed that the
infiltration and corrosion along the internal pores of rocks
had an important influence on corrosion rate. Liu [5] and Gu
[6] analyzed the characteristics of carbonate rocks from
macro- and micro-perspectives, focusing on the investiga-
tion of the influence of differential weathering of limestones
and dolomites on the causes of avalanche, stone peaks, and
rocky desertification. She et al. [7] studied themorphology of
carbonate rocks after corrosion by scanning electron mi-
croscope (SEM), and found that although the mineral
composition and content of carbonate rocks have a certain
influence on their corrosion, the types and connectivity of
pores formed after the corrosion are more closely related to
the formation of favorable carbonate rock reservoirs. Wei
et al. [8, 9] studied the corrosion of rocks containing do-
lomitic limestone and dolomitic limestones from different
corrosion time scales. Under the same pH value and the
same corrosion time, the corrosion rate of dolomitic
limestones is higher than that of rocks containing dolomitic
limestone. Zhang et al. [10] revealed that the rock micro-
structure plays a controlling role in the corrosion rate, and
the corrosion rates of dolomites with different structures are
as follows: mesocrystalline to fine crystalline dolomites> fine
crystalline to powder crystalline dolomites> powder crys-
talline to micritic dolomites; the specific surface area is
related to the total corrosion amount, but independent of the
corrosion rate per unit surface area. *e corrosion starts
from intergranular and intercrystalline pores, structural

microfractures, and cleavage, and gradually expanded to
make pores and fissures connected with each other. *e
abovementioned pieces of research on corrosion investi-
gated the corrosion characteristics of limestones and do-
lomites from the aspect of the water-rock interaction
mechanism with the consideration of the influence of li-
thology, the characteristics of acidic solution and micro-
organisms, etc., which provides a theoretical basis and
practical reference for the research of this project. On the
basis of the above research results, taking the action factors
of temperature and vibration load into account can further
confirm and improve the above research conclusions and
would be more in line with the actual situation, so it has
certain feasibility and important significance.

Temperature is one of the important factors affecting
the mechanical properties of rocks. Rock is composed of
solid mineral particles and tiny gaps between the particles.
*e solid mineral particles and the channel networks
formed by gaps between the mineral particles are often
filled with fluid media. When changes in the environment
of such porous media of rocks occur, the water presenting
in the pores and fissures inside the rocks will undergo a
phase change, leading to changes in the physical and
mechanical properties of the rocks. *ese changes are not
only related to their physical structure but also affected by
the existing water, temperature, and stress state in the
rocks. A lot of research have been done on this influence at
home and abroad. She et al. [11] found that with the
increase in temperature, the dissolution amount of car-
bonate rocks showed the pattern of slow decline-slow rise-
rapid decline, of which 80–100°C is a favorable temper-
ature. Nomeli et al. [12] used a kinetic model extended
based on the standard Arrhenius equation to study the
corrosion rate of calcite in the temperature range of
50–100°C and the pressure up to 600 bar and determined
the functional relationship between calcite dissolution
and temperature, pressure, and salinity. Eliwa et al. [13]
studied the thermodynamics and kinetics of the disso-
lution process of carbonate rocks. Mutlutuk et al. [13]
found that the change in temperature can destroy the rock
integrity through repeated cyclic freeze-thaw experi-
ments, and the more times and higher frequency of freeze-
thaw cycles are undergone, the greater the loss of rock
integrity occurs, and the more obvious the characteristics
of damage and destruction is. Ding et al. [14] took the
limestone from Longmen Grottoes in Luoyang as the
research object and carried out mechanical tests under the
action of different hydrochemical solutions and freeze-
thaw coupling with the consideration of the influence of
the erosion of limestone seepage solution and freeze-thaw
damage in winter. Yang et al. [15] used diamond anvil cell
(DAC) technology to conduct corrosion experiments and
concluded that with the increase in stratum temperature
and pressure, limestone exhibits obvious cementation
(sediment), and dolomite is not more easily corroded than
limestone under the conditions of acidic stratum fluid
with a high temperature and high pressure. Temperature
is an important factor that affects the dynamic mechanical
properties of rocks and the internal structure of rocks will
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be damaged due to temperature changes. After under-
going temperature changes, the strength and deformation
of rocks have great changes, which will have a great impact
on engineering structures.

Under the action of vibration load and stress, the pri-
mary pores, crack propagation, and fracture of carbonate
rocks will change the permeability, and the carbonate rocks
show different characteristics in different stress-strain stages.
Xie et al. [16] studied the ground vibration under the
coupling action of earthquake and high-speed trains. *e
coupling of the two will increase the dynamic displacement
of the ground. When the speed of the train is greater than a
certain critical value, the coupling effect is significant. Vital
et al. [17] studied the hydrodynamic problems in the con-
cretion and dissolution processes of carbonate rocks in the
southeast Buenos Aires Province, Argentina, and pointed
out the influence of mineral particle size on hydrochemistry
and the relationship between mineral structure changes and
hydrodynamic pressure in the process of dissolution. Ma
et al. [18] carried out tests on seepage characteristics of fis-
suring rock masses under different confining pressures. *e
groundwater transported in rock cracks is affected by the
width of cracks and their interconnection, and is also strictly
controlled by the geometric shape and confining pressure
conditions required by water flow. Ishibashi et al. [19] dis-
cussed the seepage evolution of cracks in carbonate rocks
caused by mechanical stress and nonequilibrium chemistry
(pH value). According to the combination of constraint stress
and liquid pH, pore spaces of cracks are either open (per-
meability increases) or closed (permeability decreases). Sheng
et al. [20] through designing experiments under different
working conditions and with the condition of changing os-
motic pressure and chemical solutions, acquired the change of
fissure permeability under the action of stress, and theoret-
ically described the permeability characteristics of rock mass
fissures under the seepage-stress-chemical coupling action,
and further revealed the mechanism of the seepage-stress-
chemical coupling action. Chen et al. [21] reviewed the re-
search status of thermal, water, and mechanical properties of
rock masses under low temperature and freeze-thaw cycle
conditions, and put forward to establish a water-heat coupling
model of rock masses with phase transition at low temper-
ature and a turbulence model of tunnel airflow field by
considering the influence of air temperature and humidity by
the means of field monitoring, a large number of indoor
freeze-thaw tests, and uniaxial and triaxial compression tests.
Chen [22, 23] reviewed the impact of vibration caused by
train operation on the foundation based on the field test data.

To sum up, there are many kinds of research focusing on
the corrosion of dolomite and limestone under the action of
chemistry, temperature, and vibration load, but the existing
chemical corrosions and researches in karst areas mainly
focus on limestone-dominated areas or areas with miscel-
laneous lithology, so the study on corrosion in areas with
dolomite-dominated lithology needs to be further
strengthened. Scientific problems such as differential cor-
rosion characteristics of rocks and identification of influ-
encing factors in dolomite and limestone development areas
have not been completely solved. *erefore, it is of great

theoretical and practical significance to systematically carry
out tests to determine the structural characteristics and
differential corrosions of limestone and dolomite and ex-
plore the influencing mechanism of differences between
dolomite and limestone in karst geologic disasters.

2. Test Samples

2.1. Collection and Analysis of the Test Samples. Several
limestone and dolomite samples were collected from large-
scale construction sites such as highways, main roads, and
urban railway transits in the Guilin and Liuzhou regions in
the north of Guangxi. After returning to the laboratory, the
representative samples were selected and analyzed for the
minerals and structural characteristics of the rocks with an
optical microscope, so as to roughly obtain the mineral
composition, structural characteristics, and name of the
samples. *e specific test results are shown in Table 1.

2.2. Description of Characteristics of the Test Samples. In the
process of mineral and rock identification, it is difficult to
accurately judge the mineral and rock only by naked eyes
and simple tools for some fine-grained, micro-grained,
aphanitic, or vitreous rocks; so it is necessary to triturate the
0.03mm thick rock or mineral slices and identify with the
aid of an optical microscope. *e transmission polarizing
microscope is used for the identification of transparent
minerals, while the reflection polarizing microscope is used
for the identification of opaque minerals. *e test samples
shown in Table 1 are photographed with an optical mi-
croscope and further described in details below.

2.2.1. Test sample No. 1. *e rock has a fine crystalline
texture. *e rock is composed of 0.06–0.25mm dolomite.
*e dolomite is in irregular particles with a poor auto-
morphic degree, and the particles are closely embedded into
aggregates (Figure 1). *e dolomite is not colored with the
alizarin red staining. *e rock contains 2% calcite, 97%
dolomite, and ＜1% others.

2.2.2. Test sample No. 2. *e rock has a fine crystalline
texture. *e rock is mainly composed of 0.03–0.06mm
calcite and a small amount of carbonaceous and siliceous
minerals (Figure 2). *e rock contains 85% calcite, 8%
carbonaceous mineral, and 7% siliceous mineral. *e calcite
is colored with the alizarin red staining, and its content is
about 85%. *e rock minerals are slightly oriented.

2.2.3. Test sample No. 3. *e rock has a fine crystalline
texture. *e rock is composed of 0.06–0.25mm dolomite.
*e dolomite is in irregular particles with poor automorphic
degree (rhombus is found locally). *e particles are closely
embedded into aggregates (Figure 3). *e dolomite is not
colored with the alizarin red staining.*e rock contains 98%
dolomite and 2% calcite.
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2.2.4. Test sample No. 4. *e rock has an argillaceous texture.
*e rock is mainly composed of clay minerals, a small amount
of quartz sand, and a small amount of granular pyrite. *e rock
contains about 90% clay minerals, about 5% quartz sand, and

about 5%pyrite, with quartz sand and pyrite scattered (Figure 4).
Sandy grains vary from 0.05 to 0.20mm and are mostly sub-
round. Pyrite is opaque (Figure 5), with a size of 0.02–0.04mm.
Minerals are in an oriented arrangement, but not obvious.

Table 1: Mineral composition and structural characteristics of the test samples.

Sample
no. Macroscopic observation Mineral composition Structure construction Name

1

*e rock is in gray-white color, with a fine
crystalline texture and massive structure. It
bubbles slightly when dropping cold diluted
HCl solution. It is mainly composed of

carbonate minerals.

Dolomite: 97%; calcite:
2%; others: 1%

Fine crystalline texture,
massive structure Fine-grained dolomite

2

*e rock is in dark black color, with a powder
crystalline texture and massive structure. *e
rock is so hard that a knife cannot strike on it.
*e rock is in dark black, but it does not
pollute the hands. It bubbles strongly when
dropping cold diluted HCl solution. It is
mainly composed of carbonate minerals,
carbonaceous matter, and siliceous matter.

Calcite: 85%;
carbonaceous matter:

8%; siliceous matter: 7%

Powder crystalline texture,
massive structure

Carbonaceous
siliceous limestone

3

*e rock is in gray-white color, with a fine
crystalline texture and massive structure. It
bubbles slightly when dropping cold diluted
HCl solution. It is mainly composed of

carbonate minerals.

Dolomite: 98%; calcite:
2%

Fine crystalline texture,
massive structure Fine-grained dolomite

4

*e rock is in gray color, with an argillaceous
texture and massive structure. *e knife can
strike on it. *e rock powder has a slippery
feeling. It is mainly composed of mud. It is in
lamina and lamellation configuration. *e

minerals have a slightly oriented
arrangement, but not obvious. A thin layer of
pyrite is found in the hand specimen, which
is granular aggregates and concentratedly

distributed locally.

Dolomite: 98%; calcite:
2%.

Argillaceous texture,
massive structure

Pyrite-bearing and
sand-bearing
mudstone

5

*e rock is in gray color, with a powder
crystalline to mesocrystalline texture and

massive structure. It bubbles strongly when
dropping cold diluted HCl solution. It is
mainly composed of carbonate minerals. It
fragments in a later stage, with broken cracks

in lattices interspersed.

Calcite: 98%; dolomite:
1%; others: 1%

Powder crystalline to
mesocrystalline texture,

massive structure

Mesocrystalline
limestone

6

*e rock is in gray-white color, with a fine
crystalline texture and massive structure. It
bubbles slightly when dropping cold diluted
HCl solution. It is mainly composed of

carbonate minerals.

Dolomite: 97%; calcite:
2%; others: 1%

Fine crystalline texture,
massive structure Fine-grained dolomite

7

*e rock is in dark gray color, with a
mesocrystalline texture and massive

structure. It bubbles weakly when dropping
cold diluted HCl solution. It is mainly

composed of carbonate minerals. *e rock is
broken, with broken cracks interspersed.

Dolomite: 98%; calcite:
2%

Mesocrystalline texture,
massive structure

Mesocrystalline
dolomite

8

*e rock is in black color, with a
microcrystalline to powder crystalline texture
and massive structure. It bubbles slightly

when dropping cold diluted HCl solution. It
is mainly composed of carbonate minerals

and carbonaceous matter.

Dolomite: 40%; calcite:
55%; carbonaceous

matter: 5%

Microcrystalline to powder
crystalline texture, massive

structure.

Carbonaceous
dolomite
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2.2.5. Test sample No. 5. *e rock has a powder crystalline to
the mesocrystalline texture (Figure 6). *e rock is mainly
composed of 0.03–0.50mm calcite minerals. *e calcite is
irregularly granular, in rhombohedron, rhombic cleavage,
high-grade white interference color, and 0.03–0.50mm in
size, of which over 80% is in the range of 0.25–0.50mm.*e
calcite is red and the dolomite is not colored when the rock is
dyed with alizarin red. *e rock contains 98% calcite, 1%
dolomite, and＜1% other organic matters. In the later stage,
the broken cracks are interspersed and filled with calcite
(Figure 7).

2.2.6. Test sample No. 6. *e rock has a fine crystalline
texture. *e rock is composed of 0.05–0.25mm dolomite, of
which more than 95% is in the range of 0.06–0.25mm. *e
dolomite is in irregular particles with a poor automorphic
degree. *e particles are closely embedded into aggregates
(Figure 8). *e dolomite is not colored with the alizarin red
staining. *e rock contains 2%, 97% dolomite, and ＜1%
others. In the later stage, the cracks are filled with calcite.

2.2.7. Test sample No. 7. *e rock has a fine crystalline and
mesocrystalline texture. *e rock is mainly composed of
0.05–0.50mm dolomite minerals (Figures 9 and 10), of
which 15% is in the range of 0.05–0.25mm and 85% is in the
range of 0.25–0.50mm. Only the calcite filled in the cracks is
colored with the alizarin red staining, with a content of about
2% (Figure 10). *e remaining is mainly dolomite with a
content of about 98%.

Figure 1: Fine-grained dolomite.

Figure 2: Carbonaceous siliceous limestone.

Figure 3: Fine-grained dolomite.

Figure 4: Pyrite and sand-bearing mudstone.

Figure 5: Pyrite and sand-bearing mudstone.

Figure 6: Mesocrystalline limestone.
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2.2.8. Test sample No. 8. *e rock has a microcrystalline to
powder crystalline texture and is mainly composed of do-
lomite, calcite, and opaque carbonaceous mineral. *e
mineral particle size is mainly between 0.005 and 0.10mm,
of whichmore than 70% is in the range of 0.03–0.06mm.*e
rock is dyed with alizarin red and contains about 40% calcite,
about 55% dolomite, and 5% carbonaceous mineral and
others (Figures 11 and 12).*e calcite is irregularly granular,
with high-grade white interference color, and is evenly
distributed in the rock. *e dolomite is irregularly granular,
with a particle size of 0.05–0.10mm.

2.3. Chemical Composition Analysis of the Test Samples.
As shown in Table 1, the above description that the test
samples taken in the experiments are mainly crystalline
dolomites and limestones with high purity (except for test
sample no. 4). *e test samples with good appearance and
characters other than test sample no. 4 were select, and
detected for the amounts of CaO, MgO, CO2, SiO2, acid
insoluble matter, and loss on ignition by using the high-
frequency infrared sulfur-carbon analyzer and X-ray fluo-
rescence spectrometer, respectively. *e specific test results
are shown in Table 2. *en the ratio of CaO/MgO was
calculated to judge the purity of dolomite and limestone
[24, 25]. Among them, dolomite and limestone with high
purity were selected, and then the subsequent corrosion tests
were carried out.

3. Corrosion Tests

*e corrosion (corrodibility) of water is an internal factor of
water-rock interaction, and the mobilization property and
chemical characteristics of water will inevitably affect the
characteristics of action of water on carbonate rocks. *e
main acidic fluids of dolomite and limestone corrosion in
the actual field environment are the aqueous solutions of
CO2, organic acids, and H2S. However, in the indoor
simulation tests, the acidity of the carbonic acid solution is
weak, and its reaction with limestone and dolomite is slow
under static conditions. When calcium chloride or solution
containing calcium ions is added to the aqueous solution of
organic acids, insoluble calcium salt precipitate can be
formed. H2S gas is toxic. In acidic solutions commonly used
in laboratories, SO4

2- in sulfuric acid solution will react with
the corroded Ca2+ and Mg2+ to generate slightly soluble
substances and insoluble substances, which will affect the
determination of Ca2+ and Mg2+. At the same time, due to
the fairly long reaction process between the ions in
groundwater and the minerals in rocks in nature, it is dif-
ficult to obtain ideal test results under limited time and
conditions, so hydrochloric acid solution at pH 3.0 was
specially prepared for the indoor accelerated corrosion tests.

3.1. Comparison of the Static Corrosion Test Results between
Dolomite and Limestone under the Same Conditions. All the
devices used in this experiment are self-designed, and the
experimental devices mainly include a thermostat, vibration
equipment, pH measuring instrument, measuring

Figure 7: Mesocrystalline limestone.

Figure 8: Fine-grained dolomite.

Figure 9: Mesocrystalline dolomite.

Figure 10: Mesocrystalline dolomite.
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equipment for Ca2+ and Mg2+, and related chemicals and
reagents, etc. *e thermostat and temperature controller can
keep the experimental environment at a stable temperature
all the time and reduce the influence caused by the external
environment. A constant speed stirrer is mounted at the
bottom of the thermostat, which makes the solution flow
through the rotation at a constant speed, thus simulating the
outdoor hydrodynamic conditions.

In order to reduce the discreteness of the test samples,
the rock samples taken for the experiment were made into
cylindrical slices, and the pulsed ultrasonic penetration
method was used to detect and screen the samples, from-
which the rock samples with similar wave velocities were
selected. *e specific experimental steps are as follows:

(i) Measuring the diameter and height of the rock
samples by vernier caliper and weighing the rock
samples (Table 3), and calculating the parameters
such as surface area, volume, and density;

(ii) Washing the test samples with distilled water,
drying them in an oven, cooling them in a dryer to
room temperature and weighing;

(iii) Adding 5 L hydrochloric acid solution at pH 3.0 into
a clean beaker, and adding the rock samples
successively;

(iv) Standing at room temperature, removing the cor-
roded liquid every 2 hours, and measuring the
concentration of calcium and magnesium ions in
the solution by ethylene diamine tetraacetic acid
(EDTA) solution titration method;

(v) Determine the pH of the remaining solution, and
calculate the corrosion amount of the rock samples.
In order to eliminate the influence of surface area
differences of the rock samples, the results of this
experiment are expressed by the corrosion amount
per unit of surface area.

As shown in Figure 13, the corrosion rates of dolomite
and limestone are basically the same under static conditions,
and the corrosion amount per unit surface area for dolomite
is 0.341mg (average value), which is slightly larger than that
of limestone (0.328mg). And there is little difference be-
tween them for a long time.

3.2. Comparison of Dolomite Test Results under Different
Conditions. Temperature is one of the important factors
affecting the mechanical properties of rocks. Rock is com-
posed of solid mineral particles and tiny gaps between the
mineral particles.*e solid mineral particles and the channel
networks formed by the gaps between the mineral particles
are often filled with fluid media. When the environment of
such porous media of the rock changes, the water existing in
the pores and fissures inside the rock would undergo a phase
change, which leads to changes in the physical and me-
chanical properties of the rock. *ese changes are not only
related to the physical structure but also affected by the
existing water, temperature, and stress state of the rock. At
the same time, under the action of vibration load and stress,
the primary pores, crack propagation, and fracture of do-
lomite and limestone cause the permeability to change, and
then the dolomite and limestone exhibit different charac-
teristics in different stress-strain stages. In order to study the
influence of temperature and vibration load on the corro-
sions of dolomite and limestone, a group of dolomite and
limestone were specially selected (the specifications and size
of the samples are shown in Table 4), and the corrosion tests
were carried out at different temperatures (0°C and 40°C)
and vibration conditions. *e corrosion results of the se-
lected samples under different conditions are shown in
Table 4 and Figure 14. Vibration conditions: *e authors
fixed a crossbar on the upper part of the Electric Sieve
Shaker(the vibration amplitude is 10mm, and the number of
shocks is about 150 times/min.), and then use a thin cotton
thread to tie the rock sample to one end of the crossbar. *e
sample is shaken every half an hour for 2 to 3minutes.

As shown in Figure 14, the corrosion rate of dolomite is
the lowest at 0°C, and is increased at 40°C, but the difference
is not significant. However, the corrosion rate and amount of
dolomite are increased significantly under the vibration
condition, and the corrosion rate under the vibration
condition is about 1.75 times of the corrosion rate at 0°C.*e
results indicate that vibration load has a more significant
effect on the corrosion rate of dolomite than temperature.

As shown in Figure 15, the corrosion rate of limestone is
the lowest at 0°C, the corrosion amount is increased at 40°C,
and the variation amplitude of limestone is larger than that
of dolomite. At the same time, the corrosion rate and
amount of limestone under the vibration load are also in-
creased significantly, and the corrosion rate under the

Figure 11: Carbonaceous dolomite.

Figure 12: Carbonaceous dolomite.
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vibration load is about 1.88 times of the corrosion rate at 0°C.
*e results demonstrate that the corrosion rate of limestone
is highly sensitive to both temperature and vibration load.

4. Analysis and Discussion of the Test Results

*e corrosion of erosive aqueous solution is an internal
factor of water-rock interaction, and the mobilization
property and chemical characteristics of water affect the
characteristics of action of erosive aqueous solution on
dolomite and limestone. With the progress of water-rock
interaction, the change of internal structure and pore
characteristics of rock would inevitably lead to the unceasing
change of groundwater seepage field. At the same time, the
hydrochemical property in the rock mass also changes
correspondingly, which is mainly reflected in the coupling
process of the chemical field, temperature field, and stress
field of water-rock interaction.

*e dolomite (from Liuzhou area) selected in this study
has a CaO/MgO ratio of less than 2.2, an acid insoluble
content between 0.31% and 0.68%, and a SiO2 content be-
tween 0.24% and 1.32%, so it belongs to pure dolomite. *e
selected limestone (from the Guilin area) has a CaO/MgO
ratio of greater than 10, the contents of acid insoluble matter
and SiO2 are generally higher, and the purity is slightly
lower. In pure carbonate rocks, the corrosion rate of calcite is
generally higher than that of dolomite, and the corrosion
rate increases with the increase of calcite content and de-
crease with the increase of dolomite content. In the impure
carbonate rocks, due to the increase of acid insoluble
matters and SiO2 content, the amount of physical damage
is increased, which inhibits the relationship between the
corrosion rate and the calcite and dolomite content.
Similarly, the structure of rock also has a certain influence
on the corrosion rate. Generally speaking, the smaller the
grain size, the larger the specific surface area, and the

faster the corrosion rate. *erefore, in this study, the
corrosion rates of dolomite and limestone are basically the
same under the same conditions. However, under the
influence of different temperatures and vibration loads,
the corrosion rates of dolomite and limestone are
somewhat different.

Temperature is one of the important factors affecting the
properties of dolomite and limestone. In fact, the corrosion
process of dolomite and limestone is a process in which ions
in the lattice of carbonate minerals leave their original
positions and transfer into water under the influence of
electric charge and thermodynamic conditions of the polar
molecules in the erosive water. In the surface environment,
this process involves a three-phase complex system of gas,
liquid, and solid, and their chemical reactions are influenced

Table 3: List of parameters and corrosion results of limestone and dolomite test samples.

Sample no. Lithology Weight Diameter Height Surface area Volume Density Corrosion amount Corrosion amount
per unit area, mg/mm2g mm mm mm2 mm3 g/cm3 mg

1–14 Dolomite 120.81 68.87 12.21 10087.07 45461.68 2.66 3583.01 0.355
3–6 Dolomite 115.27 69.25 11.54 10038.35 43442.52 2.65 3473.27 0.327
2–10 Limestone 127.23 70.58 12.69 10633.39 49624.32 2.56 3293.24 0.328

Table 2: List of chemical composition analysis of dolomite and limestone test samples.

Sample no. Field naming
Chemical composition of dolomite and limestone samples (%)

CaO MgO SiO2 Loss Acid insoluble matter CO2 CaO/MgO
1 Dolomite 36.07 16.78 0.27 45.96 0.48 45.13 2.15
2 Limestone 36.20 3.25 15.17 33.29 23.74 31.57 11.13
3 Limestone 50.32 4.51 0.64 43.10 1.31 42.71 11.16
4 Limestone 53.65 0.39 0.90 42.79 1.72 42.52 137.56
5 Limestone 20.38 2.55 32.03 22.15 53.08 18.21 7.98
6 Dolomite 32.14 20.27 0.24 46.15 0.31 45.76 1.59
7 Dolomite 32.14 20.27 1.18 46.05 2.68 45.65 1.59
8 Dolomite 32.07 19.95 1.32 45.93 2.60 45.34 1.61
9 Limestone 29.91 2.74 26.93 28.00 37.72 26.01 10.90
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Figure 13: Comparison of corrosion test results of dolomite and
limestone under the same conditions.
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by many factors such as pH, temperature, hydrodynamic
conditions, specific surface area of minerals, genesis struc-
ture of minerals, and external vibration load conditions. In
northern Guangxi, the solar radiation is intense, the average
sunshine time is long, and the rock surface heats up quickly

and cools down slowly, which has a significant heating effect.
Rock surface and Earth surface temperature can reflect the
water-heat exchange process of Earth surface, which has a
certain influence on the corrosion rate of carbonate rocks. In
northern Guangxi, the corrosion amount per unit surface
area is 0.267mg/mm2 for dolomite, and 0.225mg/mm2 for
limestone at 0°C.*e corrosion amount per unit surface area
is 0.287mg/mm2 for dolomite, and 0.375mg/mm2 for
limestone at 40°C. *e corrosion rate of both dolomite and
limestone increases with the increase of the experimental
temperature, and the increasing amplitude for limestone is
larger than that for dolomite. *is is possible because the
dolomite has more pores on the surface, mostly has strat-
ification structures, and is easy to form corrosion films and
pores on the surface, while the limestone has fine mineral
particles (microcrystalline to powder crystalline), has
compact structures, and is more conducive to the surface
corrosion with the increase of temperature.

Corrosion includes chemical dissolution and mechanical
damage, and vibration load is one of the causes of me-
chanical damage. With the rapid development of the
economy and society and the adjustment of national
strategy, more and more high-speed railways and highways
need to pass through the karst areas in northern Guangxi. In
the process of construction and operation, the influence of
vibration loads such as vehicles (especially high-speed trains
and urban railway transits) is more conducive to increasing
the corrosion rate of dolomite and limestone, especially
obvious in the districts with better hydrodynamic condi-
tions.*e vibration of the train can increase the deformation
of the rock mass, especially the deformation of the rock mass
with cracks or connected pores. In addition, vibration loads
will aggravate the degree of chemical corrosion of water on
the rocks, and the coupling of mechanical destruction and
chemical corrosion will lead to the generation of secondary
minerals and secondary pores in the rocks, which will ac-
celerate the rate of corrosion reaction. *e corrosion rate of
dolomite in northern Guangxi is increased significantly
under the vibration load conditions, which is about 1.75
times that at 0°C. *e corrosion rate of limestone also in-
creased significantly, which is about 1.88 times of that at 0°C.
Under the action of vibration load, physical disintegration is
dominant in the corrosion process of dolomite, and the rock
fragments provided by physical disintegration are more
conducive to chemical corrosion. In addition, the uniform
intercrystalline pores in dolomite are beneficial to the overall
corrosion. However, the distribution of fissuring gaps is

Table 4: List of parameters and corrosion results of limestone and dolomite samples.

Sample no. Lithology Weight Diameter Height Surface area Volume Density Corrosion
amount

Corrosion amount
per unit area,
mg/mm2g Mm mm mm2 mm3 g/cm3 mg

4–7
Limestone

119.45 68.50 12.26 10003.84 45158.68 2.65 2246.13 0.225
4–14 118.14 68.68 12.01 9995.619 44470.63 2.66 3749.75 0.375
4–6 118.17 68.47 12.15 9972.58 44714.32 2.64 4216.24 0.423
1–10

Dolomite
121.90 67.88 12.69 9938.867 45900.24 2.66 2652.67 0.267

1–12 122.08 68.79 12.35 10096.95 45876.18 2.66 2916.88 0.287
1–11 124.48 68.74 12.71 10161.92 47144.85 2.64 4604.62 0.456
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Figure 14: Comparison of the corrosion test results of dolomite
under different conditions.
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Figure 15: Comparison of the corrosion test results of limestone
under different conditions.
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extremely uneven when the limestone is stressed, and thus
the limestone is easy to form rock cracks and cave systems,
which are characterized by obvious differential corrosion.

5. Conclusions

(1) *e dolomite in northern Guangxi mainly has a fine
crystalline texture and massive structure, and the
ratio of CaO/MgO is generally less than 2.2. *e
dolomite has high purity.*e limestone mainly has a
powder crystalline texture and massive structure.
*e ratio of CaO/MgO is generally greater than 10,
and the highest ratio can reach about 140. *e
limestone also has high purity. *e content of acid-
insoluble matter is low in dolomite but is high in
limestone due to the high content of carbonaceous
matter.

(2) *e corrosion of dolomite and limestone mainly
depends on the chemical composition of rocks, the
structure of rocks and minerals, the ratio of different
mineral components, seepage conditions, and other
factors. *e difference in corrosion between dolo-
mite and limestone mainly depends on the ratio of
CaO/MgO in their chemical composition, and only
when the acid insoluble matter exceeds 10% will the
corrosion amount be substantially affected.

(3) Under the same external conditions, the corrosion
rates of the pure dolomite and the pure limestone are
basically the same. *e corrosion amount per unit
surface area is 0.341mg for dolomite, and 0.328mg
for limestone.*e corrosion amount per unit surface
area of dolomite is slightly larger than that of
limestone.

(4) *e corrosion rates of dolomite and limestone are
largely influenced by temperature and vibration
load. *e corrosion rates of dolomite and lime-
stone are low at 0°C and are increased with the
increase of temperature, but the influence of vi-
bration load on corrosion rate is more significant
than temperature.

(5) *e influence of chemicals, temperature, and other
factors on the dissolution of limestone and dolomite
were analyzed based on the experiment. *e intro-
duction of vibration conditions is a major feature of
this paper. *e results can provide technical support
for the construction, operation, and maintenance of
high-speed railways in the karst rocky area of
Southwest China. However, due to the limitations of
indoor test conditions, the simulated test may be
different from the situation. *e authors will sim-
ulate the actual situation more realistically in future
studies [16].
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