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It is important to control and predict the macroscopic properties through pore structure parameters of cement-based materials.
Microscopic pore structure of concrete has many characteristics, such as sizes and disordered distribution. It is necessary to use
fractal theory to describe the pore structure of concrete. In order to establish the relationship between the pore structure
characteristics of aerated concrete and porosity, shape factor, pore superﬁcial area, average pore diameter, and average diameter,
the fractal dimension of the pore structure was used to evaluate the pore structure characteristics of aerated concrete. The X-ray
computed tomography (CT) images of the aerated concrete block pore structure were obtained by using the XTH320 series X-ray
three-dimensional microscope. The pore characteristics of aerated concrete block were studied according to Image-Pro Plus (IPP).
Based on the research of the fractal dimension measurement methods, the proposed MATLAB program automatically determined
the fractal dimension of the aerated concrete block pore structure images. The research results indicated that the small pores
(20 μm∼60 μm) of aerated concrete block account for a large percentage compared with the large pores (60 μm∼400 μm or more)
from pore diameter distribution and the pore structure of aerated concrete block has obvious fractal features and the fractal
dimension of aerated concrete block pore structure images were calculated to be in the range of 1.775–1.805. The pore fractal
dimension has a strong correlation with the pore fractal characteristics of aerated concrete blocks. The fractal dimension of the
pore structure linearly increases with porosity, shape factor, and pore surface area. The fractal dimension of the pore structure
decreases with the average pore size and average diameter. Thus, the fractal dimension of the pore structure that is calculated by
the MATLAB program based on fractal theory can be assumed as the integrative evaluation index for evaluating the pore structure
characteristic of aerated concrete block.

1. Introduction
With the continuous promotion of energy conservation and
emission reduction policies, the aerated concrete blocks are
widely used in building engineering, due to their low density,
thermal insulation property, sound insulation property,
antiseismic property, and easy processing. It is recognized
that these macroscopic properties of aerated concrete blocks
depend on its pore structure [1–3]. Aerated concrete is a
kind of cement-based materials. The internal pore structure
of aerated concrete blocks is complex in shape, large in
number, and complex in pore connectivity. Furthermore,
the pores and microcracks in the cement concretes could

cause the deterioration of the structures. Hence, the valid
method is required to characterize the complexity and irregularity of the pore structure of the aerated concrete blocks
eﬀectively. In recent years, the good methods were found to
improve the performance of cement concretes. Many researchers devote a great deal of energy to this research and
achieved some good research results. One of the important
methods is that the addition of siliceous ﬂy ashes in cement
concretes can change the microscopic pore structure and
macroscopic properties [4, 5]. In order to study the pore
structure of aerated concrete block, fractal theory was introduced into the study. Many studies [6–11] have shown
that the pore structure of concrete has obvious fractal
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feature. Analysis of the microscopic pore structure is of great
signiﬁcance for the study of its macroscopic properties [12]
and the establishment of the concrete structure 3D numerical model [13].
Currently, the pore structure parameters are diﬃcult to
be characterized quantitatively with common methods in the
reason of the complexity and irregularity of the pore
structure. The studies [14–17] have indicated that the pore
structure images were processed by Image-Pro Plus (IPP)
and it could obtain pore structure parameters easily compared with mercury intrusion porosimetry (MIP). The parameters of aerated concrete pore structures mainly include
porosity, shape factor, pore surface area, average pore size,
and average diameter. Many researches indicated that porosity and pore surface area are important to the compressive strength of concrete, and average pore size and
average diameter are the factors of the pore diameter distribution. The shape factor of pore structure has an eﬀect on
the establishment of internal pore channels in concrete.
Thus, it is necessary to study the pore structure parameters in
order to adjust macroscopic properties of aerated concrete.
With the further development of pore structure research,
more and more theories and methods are introduced into
the pore structure of porous materials research. In the 1960s,
the French mathematician Mandelbrot [18] proposed a
fractal method for solving the problem of the length of the
British coastline and provided an eﬀective means for
studying the relationships between the microstructure and
macroscopic properties of porous materials. Numerous
studies [8, 19] have shown that the internal pore structure of
concrete has strong fractal characteristics. Hammad and Issa
[20] and Guo et al. [21] studied the cracks on the fracture
surface of concrete and found that the cracks showed signiﬁcant fractal characteristics. The larger the fractal dimension, the greater the fracture toughness of the fracture
surface. The two unique features of fractal object images are
self-similarity and scale invariance [22, 23]. One of the most
important features is self-similarity, which means that each
piece of the fractal objects is geometrically similar to the
whole. The calculation of fractal dimension is one of the
main factors aﬀecting the practical application of the fractal
theory. Various types of fractal dimension calculation
methods have been proposed, such as carpet covering
method [24], box-counting dimension method [25], differential box-counting dimension method [26], Hausdorﬀ
dimension method [27], capacity dimension method,
Brownian motion dimension method [28], and spectral
number method. The fractal dimensions of pore surface,
pore volume, and pore axis are calculated by these methods.
Among these fractal dimension calculation methods, the box
dimension method is the most common method on the
analysis of the fractal dimension of concrete. In the speciﬁc
application process, it is necessary to analyze the physical
quantity of the research object. The calculated fractal dimension has practical signiﬁcance and research value. Peng
et al. [29–31] studied the calculation methods of fractal
dimension of two-dimensional and three-dimensional digital images and the calculation of rock pore fractal dimension. Yang and Shao [32] realized the fractal dimension
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calculation of two-dimensional digital images through the
MATLAB program. Jin et al. [33] obtained the relationships
between the pore surface fractal dimension and the pore
characteristic parameters of cement mortar based on the
MIP method and fractal model. The pore structure parameters of concrete represent the complexity of pore
structure.
The pore structure of aerated concrete block will not be
damaged and be preserved completely by X-ray computed
tomography (CT). The aerated concrete block CT slice images
contain lots of pore structure information compared with the
data measured based on the MIP method. Thus, MATLAB is
used to process aerated concrete block pore structure slice
images in this study. The Fraclab program was introduced to
calculate the fractal dimension of pore structure images. The
program-calculated value is compared to the theoretical value
by the fractal dimension of the fractal images. The relationships between the fractal dimension of the pore structure and
the pore characteristic parameters are studied based on the
program calculation in this study, which is used to establish the
relationships between the pore characteristic parameters and
the macroscopic properties of the aerated concrete blocks.

2. Experimental
2.1. Materials. The aerated concrete blocks were provided by
Zhejiang Hangshi Building Materials Company. Table 1
shows the performance parameters of the aerated concrete block.
The aerated concrete block specimens were cut into
50 mm × 50 mm × 50 mm cubes by using a cutting machine
for X-ray computed tomography (CT), without any obvious
saw marks on the specimen surface. In the cutting process,
the stability of the cutting saw blade should be controlled to
ensure the ﬂatness of the cutting plane and avoid the damage
of the pore structure.
2.2. CT Images of the Specimen. The CT images of the
aerated concrete block specimen were tested using a
XTH320 series X-ray three-dimensional microscope in the
computed tomography laboratory of Zhejiang University.
Figure 1 shows the XTH320 series X-ray three-dimensional
microscope and the specimen pore structure slice image.
Table 2 shows the performance parameters of the equipment. The slice distance of aerated concrete block is 0.04 mm
in the study.
The test steps are as follows: (1) the specimen is placed on
the sample holder of the XTH320 series X-ray three-dimensional microscope; (2) the test instrument supplies
voltage and turns on X-ray; (3) the test software is started,
the basic information of the specimen is inputted, and the
specimen is rotated 360 degrees; (4) the test software calculates the digital matrix of images; (5) CT grayscale images
of the specimen are outputted. Finally, 1205 aerated concrete
block CT images were obtained. The article analyzes the pore
characteristic parameters according to Image-Pro Plus (IPP)
and the relationships of the pore fractal dimension and the
pore structure characteristics based on the CT images of
aerated concrete block specimen.
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Table 1: Aerated concrete block-related performance parameters.

Materials
Aerated concrete block

Volume dry density
(kg·m− 3)
619

Average compressive
strength (MPa)
5.2

(a)

Postfreezing strength
(MPa)
3.4

Thermal conductivity
(W)·(m·K)− 1
0.153

(b)

Figure 1: (a) XTH320 series X-ray three-dimensional microscope. (b) Test specimen pore structure slice image.
Table 2: XTH320 series X-ray three-dimensional microscope equipment performance parameters.
Device
parameters
Parameter size

Highest voltage
(kV)
320

Maximum current
(μA)
1000

Maximum power
(W)
320

3. Methods

Filter (Cu)
(mm)
1∼4

Resolution
(μm)
5∼50

Sample penetration
(cm)
12∼15

ln[N(r)] � a + b ln(r).

3.1. Pore Structure Characteristics Analytical Method. It can
be seen that the aerated concrete block pore shape is complex
and the pore number is numerous from Figure 1(b). It is diﬃcult
to characterize the pore structure by conventional statistical
methods. In order to solve this problem, IPP software was used
to study CT images of aerated concrete block pore structures. It
can obtain the following pore structure characteristic parameters: characterizing porosity, pore shape factor, pore surface area,
and average diameter. The speciﬁc steps and methods of image
processing are not speciﬁcally described here. You can refer to
the relevant literatures [34–36] for further researching. Figure 2
shows the process of IPP image processing.
3.2. Fractal Model Based on the Box Dimension Method.
The box-counting dimension method [37, 38] is one of the
classic methods for calculating the fractal dimension of
images. First, the image is binarized and the binarized image
is placed on the ﬂat. The square image with the side length r
is used to cover the entire image. In the case of constantly
changing the square grid size r, the number N(r) of square
grids covering the image of interest corresponding to each
size r is counted. If the relationship between the mesh size r
and the number of boxes N(r) meets the following formula:
N(r) � c · r − D,

(1)

where c is a constant and D is the box count. In the case application process, a series of data corresponding to [r, N(r)] can be
measured and calculated. The least squares method is used to ﬁt
the formula:

(2)

The box-counting dimension D � b of the image can be
obtained.
3.2.1. Fractal Dimension Calculation Based on MATLAB.
The fractal dimension of the aerated concrete block pore
structure images were calculated using the MATLAB program
based on the box dimension method. The original image
needs to be preprocessed by MATLAB in order to improve
the image quality. The preprocessed image is converted into a
binarized digital matrix. We can use the transformed binary
image digital matrix when the researched portion of interest
in the binarized image is white. If the imaged researched
portion of the binarized image after image processing is black,
we need the binarized digital matrix after the image is
inverted. Figure 3 shows the results of the binarization
processing of the Koch curve image by MATLAB.
The Fraclab program is called in the MATLAB command
line, and the program automatically calculates the inverted
binarized image. The maximum and minimum size of the box
and the number of boxes can be automatically identiﬁed by
the program. The box dimension is the program calculation
fractal dimension value D � 1.2356 of the Koch curve image.
3.2.2. Program Calculation Veriﬁcation. Table 3 shows the
comparisons of the results of the calculation. It can be seen from
Table 3 that the calculated relative deviation for the fractal image
is 3.05% at maximum and the minimum deviation is 0.49%.
The relative deviation of the program for the fractal

4

Advances in Civil Engineering

Import
CT image

Image
preprocessing

Ruler
correction

Calculate and
export
parameters

AOI area
selection

Select
measurement
parameters

Figure 2: Image processing flow chart based on IPP.
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Figure 3: Koch curve image binarization preprocessing.

dimension of the Sherpinski triangle and the Sherpinsky
square is 1.22% and 0.998%. The relative deviation of the
fractal dimension calculated for the Koch curve is 2.01%.
The cause of the deviation may be that the detailed image
of the corner of the Koch curve is not clear enough. The
numerical deviation of the image box calculated by
MATLAB is less than 4%. Thus, it can be used for the

calculation and analysis of the actual image fractal
dimension.

4. Experimental Results and Discussion
4.1. Pore Structure Characteristics. In order to study the pore
structure characteristics of the aerated concrete block
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Table 3: Comparison of calculated value and theoretical value of the fractal image based on MATLAB.
Regulated fractal
image

Image
size

Theoretical calculation of fractal
dimension

MATLAB program calculation of fractal
dimension

Relative error
(%)

610 ∗ 835

2

1.939

3.05

328 ∗ 663

1

1.0211

2.11

214 ∗ 219

1.2618

1.2365

2.01

106 ∗ 125

1.465

1.4722

0.491

219 ∗ 274

1.585

1.5656

1.22

244 ∗ 244

1.8928

1.9117

0.998

Table 4: Pore structure parameters of the aerated concrete block
(top).

Table 5: Pore structure parameters of the aerated concrete block
(middle).

Specimen
1#top
2#top
3#top
4#top
5#top
Average

Specimen
1#middle
2#middle
3#middle
4#middle
5#middle
Average

Shape factor
3.33
2.71
1.74
1.89
4.87
2.91

Per area (obj./total)
0.60
0.61
0.69
0.63
0.56
0.62

Feret (mean)
45.97
39.74
35.81
137.65
76.96
67.23

specimen completely, ﬁve pore structure slice images were
taken from the upper, middle, and bottom parts of the
specimen for analysis. The data of pore structure measurement parameters calculated based on IPP were statistically
analyzed as follows. Tables 4–6, respectively, correspond to
the pore structure characterization parameters of the upper,
middle, and bottom parts of the aerated concrete block
specimen. Taking Table 4 as an example, it can be seen that the
pore shape factor of the aerated concrete block is 2.91 and the
Feret diameter is 67.23. The total percentage of pore area is

Shape factor
4.95
3.23
3.35
3.47
1.93
3.38

Per area (obj./total)
0.57
0.64
0.64
0.64
0.70
0.64

Feret (mean)
75.69
55.99
65.37
67.48
39.15
60.74

Table 6: Pore structure parameters of the aerated concrete block
(bottom).
Specimen
1#bottom
2#bottom
3#bottom
4#bottom
5#bottom
Average

Shape factor
2.01
2.04
4.51
4.49
2.53
3.12

Per area (obj./total)
0.70
0.69
0.64
0.64
0.68
0.67

Feret (mean)
43.41
41.14
93.53
93.27
55.91
65.45
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Figure 4: Pore size distribution of the aerated concrete block (top).

62%. According to the stereological principle, 62% can be
taken as the characterization porosity of the aerated concrete
block. According to the statistics of the characteristic parameters of the pore structure in the upper, middle, and
bottom parts of the aerated concrete block, the results show
that the porosity of the aerated concrete block is 64.33%
according to IPP. It can be seen that the irregular shape of the
pore structure inside the aerated concrete block occupies a
large percentage, which is mainly caused by the gas generation
mode in the production process of the aerated concrete block.
These parameters can provide reference indexes for pore
structure control, raw material ratio, and block quality control
of porous materials.
4.2. Pore Diameter Distribution. The pore diameter distribution can describe the size distribution form of the inner
pore structure of the aerated concrete block. In the study, ﬁve
pore structure slice images were taken from the upper,
middle, and bottom parts of the specimen for analysis. The
data of the pore diameter distribution were determined by 15
slices of the CTpore structure images. All pores structure slice
images are from one scanning sample. The selection of the
sample meets the research of the literature [34]. The average
diameter distribution histogram is made to represent the pore
diameter distribution diagram of the aerated concrete block

based on ﬁfteen pore structure slice images. Figures 4–6 show
the pore size distribution of the upper, middle, and bottom of
the aerated concrete block and have similar trends. The pores
(20 μm∼60 μm) are called macroscopic capillary pores. It can
be seen from the pore size distribution diagram of the three
parts that the small pores (20 μm∼60 μm) of the aerated
concrete block account for a large percentage compared with
the large pores (60 μm∼400 μm or more). The macroscopic
capillary pores are common in the interior of aerated concrete
block.
4.3. Fractal Dimension of Pore Structure Images. The fractal
dimension values of the 1205 pore structure images were
calculated and counted by the MATLAB program. The
fractal dimension of the aerated concrete block pore
structure images is between 1.775 and 1.805, and the average
fractal dimension is 1.789.
Figure 7 shows that the fractal dimension of the pore
structure images decrease with the depth of the slice. The
fractal dimension of the initial pore structure image is larger
than the following images. It is attributed to the irregular
cutting surface owing to the cemented carbide saw. The
fractal dimension of the pore structure slice images are
distributed in two strip-shaped areas. It is necessary to ﬁnd
and study the relationships between the pore structure
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Figure 7: Statistical analysis of fractal dimension of the CT slice
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Figure 5: Pore size distribution of the aerated concrete block
(middle).

MATLAB program and the pore structure characteristic
parameters that were calculated by IPP are shown in
Table 7. The relationships between the fractal dimension
and the characteristic parameters are shown in
Figures 8–12.

60

Percentage of pores (%)

50
40
30
20

>400

350–400

300–350

250–300

200–250

180–200

160–180

140–160

120–140

100–120

60–80

80–100

40–60

0

20–40

10

Pore size distribution (μm)
Bottom 1

Bottom 4

Bottom 2

Bottom 5

Bottom 3

Figure 6: Pore size distribution of the aerated concrete block
(bottom).

parameters and pore fractal dimension. We expect to use the
pore fractal dimension to evaluate the complexity and irregularity of the pore structure of the aerated concrete blocks
eﬀectively.
A total of 25 CT images (one for every 50 sheets) were
selected to process, and the corresponding pore structure
parameters were obtained. The fractal dimension of the
pore structure images that was calculated by the

4.3.1. Relationship between Pore Fractal Dimension and
Porosity. The porosity of aerated concrete block is one of the
fatal macroscopic performance indexes. The macroscopic
performance of the aerated concrete block depends on
porosity, such as penetrating quality, thermal insulation
property, and sound insulation property. Therefore,
studying the porosity of aerated concrete blocks is conductive to the further development of its macroscopic
performance research. Figure 8 shows that the pore fractal
dimension linearly increases with the porosity. As can be
seen from Figure 8, a good correlation exits between porosity
and pore fractal dimension and the regression coeﬃcient R2
of 0.8359 indicates that the correlation between the pore
fractal dimension and the porosity is strong. The porosity
increases with the fractal dimension of the pore structure.
Fractal dimension represents the complexity of the pore
structure images [33]. It indicates that the spatial occupancy
of pore structure increases when the porosity increases. And
lots of pore structures that overlap and cross lead to more
complex pore structure shapes. The results are consistent
with the views of Yu et al. [39] and Xie et al. [40]. It can be
noted from our results that the calculated method of fractal
dimension is useful. Results of previous works have shown
that the porosity is the main factor aﬀecting the permeability
and thermal insulation properties of aerated concrete blocks.
In order to meet the requirement of thermal insulation
properties of aerated concrete blocks, many companies
research the new mix proportioning of aerated concrete
blocks and it is kept secret from the outside world. The
conventional porosity of aerated concrete blocks which
many companies proposed is 65%∼85%. From the above
analysis, the pore fractal dimension has a strong correlation
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Table 7: Fractal dimension value and pore structure parameters of aerated concrete block slice images.

Slice image serial number
TOP001
TOP051
TOP101
TOP151
TOP201
TOP251
TOP301
TOP351
TOP401
TOP451
TOP501
TOP551
TOP601
TOP651
TOP701
TOP751
TOP801
TOP851
TOP901
TOP951
TOP1001
TOP1051
TOP1101
TOP1151
TOP1201

Pore fractal
dimension
1.8013
1.7909
1.7896
1.7882
1.7875
1.7979
1.7983
1.7847
1.7828
1.7819
1.7836
1.7955
1.7819
1.7968
1.7933
1.7822
1.7830
1.7929
1.7798
1.7800
1.7925
1.7914
1.7905
1.7940
1.7938

Pore surface
area (mm2)
576.43
630.31
387.72
305.77
325.77
565.09
591.38
127.96
115.99
121.21
101.35
673.84
96.80
673.20
689.55
77.28
81.46
668.68
154.53
158.64
591.57
235.43
314.21
665.94
257.03

Average diameter (mm)

Shape factor

Porosity (%)

0.0979
0.1190
0.1189
0.1315
0.1373
0.1075
0.1122
0.1687
0.1684
0.1746
0.1845
0.1369
0.1933
0.1398
0.1406
0.1958
0.2004
0.1417
0.1894
0.1926
0.1229
0.1769
0.1643
0.1561
0.1834

2.7408
2.2716
2.0649
2.0131
1.8923
2.6218
2.5251
1.7471
1.7288
1.6972
1.6799
2.2237
1.6892
2.1855
2.1390
1.6561
1.6857
2.2726
1.7849
1.7823
2.6484
1.9227
2.0033
2.2238
2.1431

72.00
69.63
66.32
64.41
62.63
72.66
71.41
59.08
58.21
57.80
57.39
67.32
56.65
67.19
66.25
56.70
56.97
67.60
58.44
59.22
71.50
61.80
63.68
67.46
65.25

Average pore
size (mm)
0.0720
0.1039
0.1067
0.1307
0.1330
0.0860
0.0931
0.1813
0.1819
0.1897
0.2017
0.1306
0.2139
0.1330
0.1345
0.2159
0.2238
0.1373
0.2095
0.2156
0.1078
0.1912
0.1744
0.1561
0.1995

3.0

0.8
0.7

2.5

0.6

Porosity

0.4
0.3

2.0
Shape factor

y = 7.7897x – 13.3
R2 = 0.8359

0.5

y = 47.079x – 82.189
R2 = 0.8054

1.5
1.0

0.2

0.5

0.1
0.0
1.775

1.780

1.785

1.790

1.795

1.800

1.805

Pore fractal dimension (D)

Figure 8: Relationship between pore fractal dimension and
porosity.

with the porosity. Therefore, the porosity of the aerated
concrete block can be indirectly evaluated by the fractal
dimension of the pore structure images. The pore fractal
dimension should be used to predict the permeability of the
aerated concrete block effectively.
4.3.2. Relationship between Pore Fractal Dimension and
Shape Factor. Shape factor is also one of the important
parameters of pore structure characterization. It is an

0.0
1.775

1.780

1.795
1.785
1.790
Pore fractal dimension (D)

1.800

1.805

Figure 9: Relationship between pore fractal dimension and shape
factor.

important indicator to characterize whether the shape of the
pore structure is close to a circle. The pore structure shape
plays an important role in the formation of internal pore
channels of porous materials. It stipulates that the shape factor
of the sphere is 1 and the larger the value corresponding to the
shape factor, the higher the degree of deviation from the
sphere. Figure 9 shows that the linear correlation coefficient
R2 between the fractal dimension and the shape factor
reaches 0.8054. As the pore structure fractal dimension
increases, the shape factor of the pore structure also increases. It indicates that the shape of the pore structure
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Figure 10: Relationship between pore fractal dimension and pore
surface area.
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Figure 11: Relationship between pore fractal dimension and average pore size.
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Figure 12: Relationship between pore fractal dimension and the
average diameter.

deviates more from the circular shape, which is similar to
the relationship between the pore fractal dimension and the
porosity given in Section 4.4.1. Results of previous works
have shown that the shape factor has a decrease trend with
density of concrete [41]. According to the principle, the
larger the density, the more circle the pore structure of the
aerated concrete block. Therefore, the pore fractal dimension can be used to characterize the degree of deviation
of the pore structure from the circular shape. That is, the
pore fractal dimension has a decrease trend with density of
aerated concrete block. Thus, the pore fractal dimension
can evaluate the density of the aerated concrete block.
Finally, it can be used as a reference for the subsequent
establishment of the cross-sectional shape of the threedimensional aerated concrete block pore channel and the
establishment of the pore channel of the aerated concrete
block.
4.3.3. Relationship between Pore Fractal Dimension and Pore
Surface Area. Many researches indicated that the pore surface
area is related to the degree of hydration of aerated concrete.
As the pore surface area increases, the degree of hydration of
aerated concrete also increases. The degree of hydration of
aerated concrete is also related to the compressive strength of
concrete. It shows that the strength of concrete increases
rapidly in the early stage and slowly in the later stage. That is,
the compressive strength linearly increases with the pore
surface area. Figure 10 shows that the linear equation coefficient R2 between the pore fractal dimension and the pore
surface area reaches 0.7241. It indicates that the pore fractal
dimension has a good correlation with the pore surface area.
In the case of the same porosity, the smaller the pore surface
area, the smaller the number of pores with a small pore diameter and the lower the roughness of the pore surface. The
roughness and pore size distribution of the pore surface can be
evaluated by the pore fractal dimension. The compressive
strength linearly increases with pore fractal dimension
combined with above analysis. Finally, the compressive
strength of aerated concrete block can be evaluated by pore
fractal dimension.
4.3.4. Relationship between Pore Fractal Dimension and
Average Pore Size and Average Diameter. The average pore
size and average diameter are parameters that characterize
the average size of the pore structure and are usually applied
to the pore size distribution. There are many factors affecting
the average pore diameter of the aerated concrete block,
including raw material, technological parameters, and
curing conditions. An interesting phenomenon from Table 7
can be found that the size of average pore diameters is
discontinuous. The reason is that pore structure images
contain the macroscopic pores and the macroscopic pores
would appear and disappear continuously with the increase
in the slice depth. So the relationship of the pore fractal
dimension and average pore diameters should be established. Thus, the relationship research of pore structure
parameters and pore fractal dimension is necessary. Figures 11 and 12 show that the linear equation correlation
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coeﬃcient R2 between the pore fractal dimension and the
average pore size and the average diameter is 0.6426 and
0.6155. The average pore size and average diameter show
the same changing trend with an increase in the fractal
dimension. In other words, average pore size and average
diameter show an obvious decreasing trend with increasing
fractal dimension. This ﬁnding is consistent with the results
reported in the literature of Jin et al. [33]. It can be noted
from our results that the calculated method of fractal dimension is useful. According to fractal theory, the larger
the pore fractal dimension, the smaller the average size of
the hole and the more complex the spatial distribution of
pores in the aerated concrete block. It indicates that the
amount of small holes is increasing. In the case of the same
porosity of the aerated concrete block, the larger the average pore diameter and the average diameter, the smaller
the amount of holes and the thicker the pore wall of the
corresponding pore structure. The results show that the
pore fractal dimension can describe the pore size distribution and it also paves the way for the subsequent study of
the relationship between the fractal dimension and capillary water pressure.

5. Conclusions
This paper studied the pore structure parameters based on
IPP and introduced the calculation method of fractal dimension according to MATLAB. The relationships between
pore structure fractal dimension and pore structure parameters were researched. Based on the experimental results
from this study, the following conclusions can be drawn:
(1) The small pores (20 μm∼60 μm) of aerated concrete
block account for a large percentage compared with
the large pores (60 μm∼400 μm or more) from pore
diameter distribution.
(2) The pore fractal dimension of aerated concrete block
is between 1.775 and 1.805.
(3) The pore fractal dimension of aerated concrete block
has the strong correlation with porosity and pore
shape factor.
(4) The pore fractal dimension of aerated concrete block
is well correlated with the pore surface area. The size
of pore fractal dimension can eﬀectively characterize
the roughness and pore size distribution of pore
surface.
(5) The correlation between the pore fractal dimension
of the aerated concrete block and the average pore
diameter and average diameter is general. The pore
fractal dimension can be used as an index to evaluate
the average pore size and pore diameter distribution.
When the pore fractal dimension is larger, the average pore size is smaller, and when the porosity is
larger, the pore structure is degraded.
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