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In order to improve mechanical properties of fly ash/slag concrete with large size cobble as coarse aggregate, this paper analyzes
the effect of different factors on the concrete through the flexural strength test. .e Monte Carlo simulation is used in the finite
element solver of ANSYS to conduct the four-point bending beam test. .ree-dimensional and two-dimensional finite element
models are established to discuss how the gradation of large size cobbles affects the performance of the concrete by comparing
macromechanical experiments. Results show that the gradation of large size cobbles is themain factor affecting the performance of
the concrete. Slag generates the least effect on the concrete with cobble as coarse aggregate. When the mixing amount of slag and
fly ash is 10%, the concrete presents the best flexural performance. .rough the numerical loading test of the two-dimensional
model for fly ash/slag concrete with cobble as coarse aggregate, it can be concluded that the change of the concrete follows the law
of macromechanical properties.

1. Introduction

Building rural roads is an important part of China’s econ-
omy. In recent years, China has witnessed rapid expansion of
roads. Rural roads, as key part of China’s road network, link
urban and rural areas..erefore, rural road construction has
great significance. .e construction should be environment-
friendly and of good quality while taking into account local
conditions. New materials and technologies are encouraged
to use to improve the quality of the road and reduce costs. As
the rural road is low type pavement, the construction
technology required is not intensive and the equipment and
machinery used are not advanced. In many occasions, the
construction materials do not meet engineering require-
ments. For example, as the Hinggan League is rich in
cobbles, hard and durable cobbles are used as coarse ag-
gregate for the concrete pavement. Given that the size of
these cobbles is too large but little varied, and as coarse
aggregates they are seldom sieved, the roads constructed
with these coarse aggregate are of low quality with short
service life and weak vehicle load capacity, which raises
concerns for safety and effectiveness. Currently, there are

few studies on fly ash/slag concrete with cobble as coarse
aggregate. Zhang et al. studied the effect of the aggregate size
on the elastic modulus and bond strength of the concrete
pavement transition area and established a random aggre-
gate model with the maximum aggregate size being 20, 40,
60, and 80mm..ey found that the larger the aggregate size,
the lower the bond strength of the transition area, and the
bond strength is reduced by a larger margin [1].

Chen Yi proposed a method to evaluate the fracture
performance of the concrete. A three-point bending test was
carried out to measure the mixing ratio of two types of
aggregates of different sizes in the concrete. It was found that
concretes with different mixing ratios had similar maximum
peak load P but different ductility under the three-point
bending condition [2].

Du et al. discussed the effect of the maximum aggregate
size of 10mm, 20mm, 30mm, and 40mm on the perfor-
mance of the concrete [3]. .e larger the aggregate size, the
lower the splitting tensile strength of the concrete.

Mozaffar et al. analyzed the effect of different aggregate
sizes on the performance of high-strength concrete and
found the optimal content [4].
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Zhong et al. conducted research on the splitting tensile
strength of the concrete with different sizes of coarse ag-
gregate and proposed a modified DIF formula that took into
account the strain rate effect and the size effect, which was
used to predict the DIF of the concrete [5].

Liu sifted the coarse aggregate into 4 grades, namely,
9.5mm, 16mm, 19mm, and 26.5mm. .e study found that
when the aggregate size increased from 9.5mm to 26.5mm,
the slump of the concrete first increased and then decreased,
and the compressive strength of the concrete gradually
decreased. It was concluded that the maximum aggregate
size of the concrete should not exceed 19mm [6].

Hao studied the effect of the maximum aggregate size,
and the single-graded [7], two-graded, and three-graded
aggregate on the flexural strength of the concrete. Results
showed that the larger the aggregate size, the lower the
flexural strength of the concrete, and an appropriate max-
imum aggregate size and gradation can improve the con-
crete’s flexural strength [8–10].

Sridhar et al. studied different nominal maximum ag-
gregate sizes (10mm and 20mm) and found that the larger
the nominal aggregate size, the shorter the endurance life of
the concrete, and vice versa [11]. Wu studied the continuous
graded crushed cobbles of 5–10mm, 5–16mm, 5–20mm,
5–25mm, and 5–31.5mm [12]. His study showed that, with
the increase of the aggregate size, the compressive strength
of concrete increased first and then decreased. It was con-
cluded that the maximum aggregate size of crushed cobbles
should not exceed 20mm. Dittmer and Beushausen studied
the effect of the coarse aggregate content and aggregate size
on the cracking of the adhesive layer through ring pressure
test and found that there was no correlation [13].
Mohammed studied the effect of the maximum aggregate
size (MAS) (12.5mm, 19.0mm, 25.0mm, 37.5mm, and
50.0mm) on ultrasonic pulse velocity (UPV) of the concrete.
Based on the relationship between UPV and the compressive
strength, he proposed the elastic modulus and Young’s
modulus for different maximum aggregate sizes of the brick
[14]. Karamloo et al. studied the effect of the maximum
aggregate size (dmax) on fracture parameters and brittleness
of lightweight self-compacting concrete, taking into account
six components with dmax� 9.5, 12.5, and 19mm, as well as
the water-cement ratio of 0.35 and 0.4 [15]. Results showed
that fracture toughness and fracture energy increased with
the increase of dmax, which could be explained by the
change of fractal dimension. Al-Oraimi et al. studied the
effect of mineralogy of the coarse aggregate on the com-
pressive strength and crack resistance [16]. .ey studied two
aggregate sizes (10mm and 20mm) and found that the
maximum aggregate size of 20mm was between 72.5 and
77.5MPa. So they concluded that a smaller maximum ag-
gregate size would result in higher strength, and the min-
eralogy of the coarse aggregate would affect the strength of
the concrete. Han et al. studied the effects of steel fiber length
and the maximum size of the coarse aggregate on me-
chanical properties of the steel fiber concrete [17]. .ey
proposed the rational range of the ratio of steel fiber length
to themaximum size of the coarse aggregate, which was 1.25,
and that to fracture characteristics was 14. Kim et al. studied

the effect of the coarse aggregate size on the dynamic
compressive strength of the concrete [18].

In this study, a series of SHPB tests were conducted on
mortar and concrete specimens at different maximum ag-
gregate sizes. .e test results showed that the larger the
maximum size of the coarse aggregate, the greater the
heterogeneity of the specimens. Jawahar et al. mixed coarse
aggregates of different sizes and found that the mixture had
little effect on the compressive strength of the self-com-
pacting concrete [19]. With the increase of the coarse ag-
gregate content, the splitting tensile strength of concrete
increased. When Vu et al. applied unconfined compression
to the concrete they found that the aggregate size had little
effect on the strength of the concrete [20]. When high
confining pressure was applied, the larger the coarse ag-
gregate size was, the smaller the ultimate deformation strain
of the concrete was.

Yuan used the finite element software PLAXIS to es-
tablish a multilevel filled slope model and compared the
difference between the unreinforced slope and the rein-
forced slope under the same working condition [21].

At present, many scholars have proved that the concrete
achieved enhanced performance through the compounding
of materials [22, 23] and obtained the reaction principle
through microscopic analysis [24, 25].

Given that the concrete used for rural road construction in
theHinggan League is of large size and single-graded, this paper
studied mechanical properties of the concrete with large size
cobbles as coarse aggregate, in order to improve the strength of
the concrete and reduce engineering costs while using local
availablematerials..is paper selected sustainable rawmaterials
from industrial wastes to protect the environment. Common
industrial wastes include slag and fly ash. Based on that, this
paper did research on the effect of the gradation of large size
cobbles and the mixing amount of slag and fly ash on the
performance of the concrete and simulated the distribution of
large size cobbles in concrete cracks in ANSYS.

2. Materials

2.1. RawMaterial for the Test. .e materials were as follows:
cement: P·O 42.5 ordinary Portland cement produced by
Ulanhot Hongcheng Cement Co., LTD, with an apparent
density of 3090 kg/m3; slag powder: slag powder produced
by Ulanhot Hongcheng Cement Co., LTD, with an apparent
density of 2602 kg/m3; fly ash: fly ash produced by Ulanhot
Hongcheng Cement Co., LTD, with an apparent density of
2304 kg/m3. Cobbles were used as the coarse aggregate for
the test with a maximum size of 40mm. .ey were divided
into two grades by size: 5–20mm and 20–40mm. .e
maximum aggregate size of the small cobble was 20mm and
that of the medium cobble was 40mm. .e mixing ratio of
the small cobble to the medium cobble was 20%: 80%, 30%:
70%, 40%: 60% and 50%: 50%, respectively.

2.2. Hardened Concrete Properties. .e concrete with cobble
as coarse aggregate was cured in the standard curing room
for 28 days under the temperature of 20± 3°C and the
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humidity of 95%. First, we conducted the orthogonal ex-
periment to study the effect of three different factors on the
flexural strength of the concrete with cobble as coarse ag-
gregate. .ese three factors were mixing amount of fly ash
(A), mixing amount of slag powder (B), and gradation of
large size cobbles (C). Each factor had four levels. .e
flexural strength was tested by SYE-300 digital display
testing machine. .e orthogonal levels of various factors are
shown in Table 1.

.e results are shown in Table 2. .e flexural strength of
the concrete after curing for 28 d was selected as the indi-
cator, as is shown in Table 3 (K refers to the average of the
test value at a certain level, and R refers to the difference
between the minimum and the maximum value of the av-
erage value at a certain level).

.e extreme difference reflects the effect of the factor on
the flexural strength [26]. From the table, it can be seen that
R follows the sequence of C (gradation)>A (fly ash)
B> (slag), indicating that the gradation of large size cobbles
is the most important influencing factor for the performance
of the concrete while slag presents the weakest effect. .e
combination of A2B2C1 and A1B3C3 has a flexural strength
of 5.19MPa and 5.01MPa, respectively, which are quite high.
.is is because the concrete is mixed with fly ash and slag
whose shape and properties change with the curing of the
concrete and that they contribute to the hardening of the
concrete. With a proper amount of fly ash and slag, the
concrete will experience the hydration reaction along with
its curing and become strong compound that is bending
resistant. Excessive or inadequate amounts of fly ash and slag
will affect the hydration reaction of the concrete, resulting in
lower compacting between aggregates and lower flexural
strength, as is shown by the combination of A1B1C1 and
A4B4C1.

.ree specimens were given the four-point bending
beam test, and the test results are shown in Table 2.

It can be seen from Figure 1 that the range follows the
sequence of C (gradation)>A (fly ash) B> (slag). As the
range reflects the effect of the factors on the performance of
the concrete, the results indicate that the gradation of large
size cobble is the most important influencing factor. .e slag
presents the weakest effect on the concrete.

As can be seen from Figure 2, after adding fly ash to the
concrete, the flexural strength has improved. With the in-
crease of the fly ash content, the flexural strength of the
concrete after curing for 28 d shows a rising trend first.
When the fly ash content is 10%, the flexural strength of
concrete reaches the maximum value; when the fly ash
content is 5%, the fly ash is activated..e flexural strength of
the concrete with themixing amount of 5% is lower than that
of 10%. With the increase of the mixing amount, the poz-
zolanic reaction is initiated and reacts with the cement
hydration product Ca(OH)2. .e bond capacity between the
aggregate and the cement is improved, so the flexural
strength of the concrete is increased. However, when the
amount of fly ash is excessive, with the consumption of
Ca(OH)2 and the increase of fly ash, there is insufficient
Ca(OH)2 to react with the fly ash, resulting in weaker activity
of the fly ash. .erefore, when the fly ash content exceeds

10%, with the increase of fly ash content, the flexural
strength of the concrete decreases gradually.

From level 1 to level 4, the flexural strength of the
concrete increases first and then decreases with the increase
of the slag. It reaches its maximum value at level 2 and then
decreases gradually. .e effect of the fly ash content on the
flexural strength of the concrete is similar to that of the fly
ash. .e optimal slag content is 10% or level 2. .e flexural
strength of the concrete at level 2 has increased by 6.5%
compared with that at level 1. As the slag is more activated, it
can produce more hydration products, which will fill the gap
of the cement slurry. After the concrete is mixed with the
slag, large holes in the concrete will be replaced by small
holes. In other words, the slag produces a microaggregate
filling effect. .e flexural strength of the concrete has de-
creased by 6.7% from level 2 to level 4, indicating that the
slag also has a limit. Excessive slag would affect the hydration
reaction of the concrete, thus reducing its flexural strength.

.e effect of the gradation of large size cobbles on the
flexural strength has first increased and then decreased. As
the gradation of large size cobbles decreases from 20% : 80%
to 40% : 60%, the flexural strength of the concrete increases
gradually and then decreases gradually. .e gradation of the
coarse aggregate has certain influence on the flexural
strength, and the bonding capacity between the aggregate
and the cement affects the flexural strength of the concrete.
When the gradation is 40% : 60%, the flexural strength of the
concrete reaches the maximum value, and the bonding
capacity is the highest. Later, with the gradual decrease of the
middle cobbles, the bonding capacity between the aggregate
and the cement decreases, and the flexural strength of the
concrete gradually decreases.

2.3. &e Four-Point Bending Beam Test. .e Monte Carlo
simulation is also called stochastic simulation. It is used to
estimate the random probability of the occurrence of an
event or to obtain data characteristics of random variables. It
can be summarized as three main steps: building or de-
scribing the probability process; sampling from the known
probability distribution; conducting the estimation. .is
paper applied the Monte Carlo simulation to concrete
specimens (four-point bending beam test) in a given area to
obtain data for the location and aggregate size. Random
numbers should be used as the medium to further generate
the data. To study the numerical simulation of the concrete,
this study used uniformly distributed variables with the
probability distributions of (0, 1). .ese variables were used
as random variables for the follow-up numerical simulation
to obtain data for random generation and placement of
aggregates in concrete specimens. In this paper, three-di-
mensional and two-dimensional finite element models are
established for fly ash/slag concrete with cobble as coarse
aggregate in order to study the distribution of large size
cobbles at different gradations and the nature of stress and
strain during the fracture process. In the four-point bending
beam experiment, the damage was made in the middle of the
beam. In order to save time and calculation, 150mm in the
middle of the beam was selected. After the data for the
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flexural strength test were collected, this paper used the
range method to analyze the data and study the three-di-
mensional placement of concrete with large size cobbles as
well as two-dimensional mesoscopic numerical simulation
of cracks.

2.4.&ree-Dimensional Placement of Concrete with Large Size
Cobbles. .e two-graded aggregate for the four-point
bending beam test was middle cobble: small cobble� 20% :
80%, middle cobble: small cobble� 30% : 70%, middle
cobble: small cobble� 40% : 60%, middle cobble: small
cobble� 50% : 50%. .e aggregate sizes of middle cobbles
and small cobbles were 40–20mm and 20-5mm, respec-
tively. .e representative aggregate size was 30mm and
12.5mm. .e aggregate bulk density was 1.8×103. .e
density of cobbles in the specimen was 1219 kg/m3.
.erefore, we have the following.

Volume of the specimen V� 0.00375m3; weight of the
cobble� 4.57 kg; volume of the cobble Vg � 2.54×106mm.

.e number of aggregates at each level of the simply sup-
ported beam was calculated and aggregates were randomly
placed according to the data.

.ere is three-dimensional placement of concrete with
large size cobbles in which the medium cobble: small
cobble� 20% : 80%.

.e aggregate size of medium cobbles was 20–40mm. D
was 30mm. .ere was n× π ×D3/6� 0.2× 2.54×106, and
then the number of aggregates was n� 36.

.e aggregate size of medium cobbles was 5–20mm. D
was 12.5mm. .ere was n× π ×D3/6� 0.8× 2.54×106, and
then the number of aggregates was n� 1986. Similarly, the
number of aggregates can be obtained when the gradation is
70% : 30%, 60% : 40%, and 50% : 50%.

From Figure 3 shown, it can be found that the number of
aggregates is different at different gradations. .e results
show that aggregates can be randomly generated and well
distributed. .e three-dimensional numerical simulation
can well reflect the distribution of large size cobbles at
different gradations through microanalysis.

2.5. Two-Dimensional Numerical Simulation of Cracks.
.e first principal stress effect in four-point bending beam
for the concrete with large size cobbles at different grada-
tions is shown in the following figure. .is paper analyzed
the middle section of the beam where the crack occurs.
Results are as shown in Figures 4 and 5.

From the cloud diagram of the first principal stress, it can
be seen that, under the same load, large size cobbles at

Table 1: Orthogonal levels of different factors.

Level
Factors

Mixing amount of fly ash (%) Mixing amount of slag powder (%) Gradation of large size cobble (%)
1 5 5 20% : 80%
2 10 10 30% : 70%
3 15 15 40% : 60%
4 20 20 50% : 50%

Table 2: Orthogonal experiment results.

Number Mixing amount of fly ash (A)
(%)

Mixing amount of slag powder (B)
(%)

Gradation of large size cobble (C)
(%) F 28 d cuMPa

A1B1C1 5 5 20% : 80% 4.01
A1B2C2 5 10 30% : 70% 4.34
A1B3C3 5 15 40% : 60% 5.01
A1B4C4 5 20 50% : 50% 4.43
A2B1C2 10 5 30% : 70% 4.39
A2B2C1 10 10 20% : 80% 5.19
A2B3C4 10 15 50% : 50% 4.61
A2B4C3 10 20 40% : 60% 4.84
A3B1C3 15 5 40% : 60% 4.86
A3B2C4 15 10 50% : 50% 4.97
A3B3C1 15 15 20% : 80% 4.46
A3B4C2 15 20 30% : 70% 4.65
A4B1C4 20 5 50% : 50% 4.53
A4B2C3 20 10 40% : 60% 4.42
A4B3C2 20 15 30% : 70% 4.81
A4B4C1 20 20 20% : 80% 4.00

Table 3: Range analysis for the orthogonal experiment.

Parameter
F 28 d cu

A B C
K1 4.45 4.45 4.42
K2 4.76 4.73 4.55
K3 4.74 4.72 4.78
K4 4.44 4.48 4.64
R 0.32 0.28 0.36
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different gradations present different stress cloud patterns.
With the increase of medium cobbles, the height of the crack
increases first and then decreases. .e cloud diagram of the
stress is expanding along with the expansion of the crack.
When the beam cracks under stress, the stress is released as
the crack expands. Different heights of the crack generate
different moire patterns, which are almost symmetrically
distributed. When the gradation is 40% : 60%, the cloud
diagram of the stress on the four-point bending beam shows
no obvious stress concentration.When the gradation is 20% :
80%, the stress concentration of the concrete is the most
obvious. And the higher the crack, the easier it is to reach the
cracking load. With the increase of the load, the crack of the
concrete becomes higher and gradually turns to the failure
form.

2.6. StressDistribution of theConcretewith Large SizeCobbles.
In order to observe the stress distribution of the model
clearly, we compared the stress contour of the concrete with
cobbles at different gradations. Results are shown in
Figure 6.

Figure 6 shows the stress distribution of the concrete
with cobbles at different gradations. It can be seen that
aggregates have loose contact. Under external forces,

aggregates and the mortar squeeze mutually to form a force
chain. .e force chain basically shares the same direction as
that of the stress. Elastic repulsive force will be formed
between aggregates. When the repulsive force reaches a
balance, the internal force chain will disappear. .e dis-
tribution of strong force chains formed between aggregates
can be clearly seen. .e brighter and the darker the diagram
of the force chain shows, the greater the stress is..e color of
the diagram can clearly reflect the distribution of the internal
stress.

According to the regional analysis of the stress, it is
found that when the concrete is under the stress, the initial
crack of the concrete is generated in the internal interface on
both sides of the concrete, the bearing position at the bottom
of the beam, and the load area at the upper end of the beam.
It is easy for the specimen to produce extrusion force, which
extends inward from the internal interface on both sides and
the upper and lower ends..en there is a crack in the middle
of the concrete, and the stress is concentrated around the
cobbles, where the concrete begins to crack around the
aggregates. .e sizes of nonforce chain area are different
when aggregates have different gradations. According to
Figure 6, when the gradation is 40% : 60%, the nonforce
chain area is the largest. .ere is the largest number of
aggregates, which indicates that, at such gradation,

Figure 1: Slag powder, fly ash, and large size cobbles.
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Figure 2: Main effect trend diagram for the flexural strength.

Advances in Materials Science and Engineering 5



aggregates produce a good bearing capacity and the flexural
strength of the concrete reaches the highest. It can be seen
from the figure that the stress contour for the concrete with
large size cobbles at different gradation shows the same
distribution.

.rough the general postprocessing plate of ANSYS for
the flexural strength test, we can obtain the displacement of
the concrete with large size cobbles at different gradations in
negative direction of Y-axis under ultimate load, as is shown
in Figure 7. .e cobble gradations are 20% : 80%, 30% : 70%,
40% : 60%, and 50% : 50%, respectively.

As is shown in Figure 7, it can be found that, with the
increase of the load, the concrete with cobbles at different
gradations displaces towards the same trend in the Y-axis.
Both cobble and mortar bear the bending stress vertically,
with the maximum stress occurring on the left and right side
of the aggregates in the aggregate concentration area. .ey

are arranged in horizontal strips. When the beam is under
load, the heavier the load is, the larger the displacement in
the direction of Y-axis is. When the load is applied, if there is
stratification for the displacement, it indicates that cracks
have started to develop, and there is macroscopic damage in
the concrete, which means the concrete structure is no
longer strong.

Given that the concretes with large size cobbles at
different gradations show the same displacement, we
choose 6 vertical nodes in the middle part of the cracked
specimen at the gradation of 40% : 60% and define them as
path A. We number the nodes 10189, 3883, 10235, 4479,
10884, and 7684 as 1, 2, 3, 4, 5, and 6 from the top to the
bottom of the middle part of the specimen, as is shown in
Figure 8.

.e deformation values in the direction of Y-axis under
5, 20, 40, and 60 load substeps are listed in Table 4.

(a) (b)

(c) (d)

Figure 3: .e three-dimensional microanalysis for the concrete with large size cobbles at different gradations: (a) 20% : 80%; (b) 30% : 70%;
(c) 40% : 60%; (d) 50% : 50%.
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.e deformation curves of 6 nodes under the 5th, 20th,
40th, and 60th load substeps are obtained, as is shown in
Figure 9.

As is shown in Figure 9, with the increase of the load
substep, the node becomesmore deformed..e deformation
of the nodes from under step 20 to step 60 is obvious. .e

second half nodes deform slowly. And the node 7684 always
deformsmore than other nodes. To study further, a new path
is defined as B: .e deformation curves of 6 nodes under
different load substeps are shown in Figure 10.

From Figure 10, it can be seen that the nodes basically
show the same deformation trend vertically. .e

Figure 4: Middle section of the beam where the crack occurs.

(a)

(b)

(c)

(d)

Figure 5: Concrete with large size cobbles at different gradations: (a) 20% : 80%; (b) 30% : 70%; (c) 40% : 60%; (d) 50% : 50%.
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deformation is obvious from under the 20th load substep to
the 60th load substep where the crack initially takes shape. It
shows that the heavier the load, the larger the displacement
of the concrete in the direction of Y-axis.

After the simulation is completed, PRVAR command is
used to export the stress-strain data to process. When the
strain increases to a certain extent, although the concrete
structure is not completely damaged, its bearing capacity is

(a) (b)

(c) (d)

Figure 6: Stress contour of the concrete with cobbles at different gradations: (a) 20% : 80%; (b) 30% : 70%; (c) 40% : 60%; (d) 50% : 50%.

(a) (b)

(c) (d)

Figure 7: Displacement of the concrete in the direction of Y-axis.
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lost. .erefore, in order to observe how the stress-strain
curve rises, we choose not to look at the smooth segment of
the curve, as the falling segment is not defined in this paper.
In the actual stress-strain curve, the ultimate load lasts for a
short period of time. So we integrate four groups of data and
display them on a single data map. Figure 11 shows the
stress-strain curve of the concrete with large size cobbles at
different gradations.

Table 4: Deformation values in the direction of Y-axis under
different load substeps.

Node
number Step 5 load Step 20

load
Step 40
load

Step 60
load

1 0.00433 0.01930 0.06420 0.10661
2 0.03108 0.09183 0.13450 0.22367
3 0.07358 0.17341 0.25863 0.31589
4 0.10662 0.25513 0.30488 0.42505
5 0.12776 0.27714 0.34814 0.47907
6 0.15000 0.28410 0.39105 0.53290
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Figure 9: Node deformation on path A.
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Figure 8: Diagram for path A.
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Figure 11: Stress-strain curve of the large sized cobble concrete at
different gradations.
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From Figure 11, it can be seen that the flexural strength
of the concrete with large size cobbles at different gradations
follows the sequence: the concrete at the gradation of 40% :
60% has a flexural strength of 4.78MPa; at the gradation of
50% : 50%, 4.64Mpa; at the gradation of 30% : 70%,
4.55MPa; and at the gradation of 30% : 80%, 4.42MPa. From
Figure 5, it can be seen that the ultimate strain of the
concrete at four gradations is all around 0.001, indicating
that the concrete is close to elastic failure.

As the stress-strain curve of ANSYS does not define the
falling segment, when the stress-strain of the concrete
reaches the ultimate strength, the curve tends to be hori-
zontal, and the simulation results are consistent with ex-
perimental ones.

3. Conclusions

.is paper analyzed the effect of the mixing amount of fly
ash and slag and the gradation of large size cobbles on the
performance of the concrete through macromechanics.
Based on the basic theory of concrete numerical simu-
lation, this paper used Monte Carlo method to establish a
three-dimensional model and a two-dimensional model.
And through ANSYS we simulated the crack of the
concrete by microanalysis. .is paper drew the following
conclusions:

(1) .e mechanical properties of the concrete first in-
crease and then decrease with the total amount of
slag and fly ash, and when the mixing amount of slag
and fly ash is 10%, the concrete has the largest
flexural strength.

(2) .e more compacting the aggregates and the mortar
are filled, the less the crack of the concrete expands.
.e stress cloud diagram gradually extends upwards
as the crack expands, and the stress is more
concentrated.

(3) ANSYS shows that the sizes of nonforce chain area
are different at different gradations of aggregates.
When the gradation is 40%: 60%, the nonforce chain
area is the largest. .ere is the largest number of
aggregates, which indicates that the gradation of
aggregates produces a good bearing capacity and the
flexural strength of the concrete reaches the highest.

(4) .e gradation of cobbles affects the flexural strength
of the concrete. It is recommended that follow-up
studies further refine the cobble variables to make
the numerical simulation more reasonable.
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