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Introducing superabsorbent polymer (SAP) into white fair-faced concrete can achieve the purpose of internal curing, which is
benefcial to the popularization and application of white fair-faced concrete. Te efects of the SAP mixture and internal curing
water content on the properties of white fair-faced concrete were investigated macroscopically through the indexes, including
slump, electric fux, standard cube compressive strength, and tensile splitting strength.Temechanism of these infuence laws was
further analyzed by scanning electron microscope (SEM). Te results show that the slump increases with the increase of SAP
content and internal curing water; the incorporation of SAP can signifcantly reduce the electric fux of white fair-faced concrete
and improve its durability; with the increase of SAP admixture and internal curing water content, the compressive strength of
white fair-faced concrete decreases, which has a signifcant impact on the early compressive strength; the addition of SAP is
benefcial to the improvement of the tensile properties and tensile-compression ratio of white fair-faced concrete. When the SAP
content is 0.2%, and the internal curing water is ten times the mass of SAP, the optimal performance of white fair-faced concrete
can be achieved; the water released by the SAP promotes the secondary hydration reaction, which can refne the internal structure
of white fair-faced concrete.

1. Introduction

Fair-faced concrete refers to the concrete formed at one time
and directly uses the original concrete pouring surface as the
decorative surface [1]. Because it exposes the concrete as the
decorative surface, it has higher requirements on the ap-
pearance of the concrete and is more susceptible to external
environmental erosion [2, 3]. Compared with ordinary fair-
faced concrete, white fair-faced concrete has excellent ap-
pearance properties and a wide range of application pros-
pects [4, 5]. However, the use of white Portland cement has
the problems of high early hydration heat and a fast hy-
dration reaction rate [6, 7], which may easily lead to

premature concrete cracking. At the same time, to increase
the compactness inside the concrete to improve the cor-
rosion resistance, a lower water-cement ratio is generally
used, and a low water-cement ratio will lead to incomplete
cement hydration [8]; when cement is not fully hydrated,
concrete will experience signifcant autogenous shrinkage
[9, 10]. Te dense internal structure facilitates erosion re-
sistance but can limit the movement and free shrinkage of
water molecules in concrete, which increases the risk of
cracking [11–13]. When the tensile stresses generated by the
self-shrinkage are more signifcant than the tensile strength
of the concrete itself, cracks will develop inside the concrete,
further exacerbating the risk of cracking. While improving
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the corrosion resistance, the research on improving the
tensile strength and avoiding its cracking is essential for
popularizing and applying white fair-faced concrete.

Traditional surface curing water is challenging to pen-
etrate fair-faced concrete with dense internal structures, and
it is difcult to achieve a good curing efect [14]. Terefore, it
is necessary to provide curing water from the inside. Te
internal curing technology incorporates a high-water ab-
sorption material into the concrete mixture, which absorbs
a large amount of water during the concrete mixing process
or before mixing [15]. During the hardening process of
concrete, the internal humidity decreases, and the super-
absorbent material slowly releases the absorbed water,
maintains the internal moisture of the concrete, and plays
the role of internal curing [16]. Internal curing technology
can efectively reduce the risk of cracking and improve the
durability of concrete [17–19]. Te commonly used internal
curing technologies include lightweight aggregate (LWA)
internal curing and superabsorbent polymer (SAP) internal
curing [20, 21]. LWA can efectively reduce the risk of
concrete cracking, but its low strength will signifcantly
weaken the mechanical strength and afect the working
performance of concrete, such as its durability [22–24]. In
contrast, SAP can not only prevent concrete from cracking
but also has advantages in air entrainment and imperme-
ability and has little efect on the strength [25, 26]. Te
International Union of Laboratories and Experts in Con-
struction Materials (RILEM) published a report on the
application of SAP, which comprehensively expounded the
efect of SAP on concrete [27], which is an ideal material for
application in white fair-faced concrete.

Many scholars have researched the application of SAP
internal curing technology. Shen et al. [28–30] systematically
studied the efect of SAP on the early autogenous shrinkage
properties of concrete, indicated that SAP can efectively
reduce the autogenous shrinkage of concrete, and established
the autogenous shrinkage prediction model of SAP concrete.
Kong and Zhang [31] studied the efect of SAP content on the
autogenous shrinkage and drying shrinkage impacts and
found that the SAP content is closely related to the internal
curing efect.Te autogenous shrinkage and drying shrinkage
of concrete are the main causes of nonload cracks in concrete,
and the use of SAP has a signifcant shrinkage reduction efect
on the autogenous shrinkage and drying shrinkage of con-
crete. Jiang et al. [32] studied the efect of SAP on the hy-
dration of concrete using XRD and DTA-TG, and concluded
that SAP would retard the hydration of concrete in the early
stage (0–7 days), but would have little efect on the hydration
in the middle and late stage (7 days–28 days), and that
a reasonable amount of admixture would not afect the
mechanical properties. Jensen and Bentz [33] found that the
incorporation of SAP can provide the efect of entrained air
and enhance the frost resistance of concrete. Sun et al. [34]
conducted a comparative test of the infuence of SAP and
mineral fne aggregate on the impermeability of concrete.
Tey indicated that the impermeability of SAP concrete is
more substantial than ordinary concrete. Ouattara Coumoin
et al. [35] studied the efect of dry-wet cycle conditions on the
internal curing of SAP. And the results showed that dry-wet

cycle conditions greatly impacted the internal curing of SAP.
With the incorporation of SAP, the durability of high-
performance concrete was improved. Chidiac et al. [36]
used nuclear magnetic resonance technology to quantitatively
analyze the water absorption, water release, and internal
curing efciency of SAP. Olawuyi and Boshof [37] used 3D
volume analysis to investigate the efects of SAP content,
particle size, and curing age on the distribution of concrete
pores. Shen et al. [38] studied the impact of Barchip fbers and
SAP on concrete’s early mechanical properties and crack
resistance and found that the incorporation of SAP increased
the early crack resistance ability. Karim [39] reviewed the
relevant literature on the efect of internal curing on concrete.
Tey pointed out that the particle size of SAP would afect the
efciency of internal curing. Based on the Power model [40],
Jensen and Hansen [41] also clearly pointed out that the
content of internal curing water needs to comprehensively
consider the content of SAP, the particle size, and the sat-
uration state of SAP to exert the optimal internal curing efect.

In summary, incorporating SAP in the internal curing
method is the preferredmethod tomake the internal structure
of concrete dense and improve the anticracking performance.
Research on referring SAP to white fair-faced concrete is
somewhat limited. Te efects of SAP dosage and internal
curing water on white fair-faced concrete need further study.

Based on the experimental results, this paper investigates
the efects of slump on the fowability, electric fux on the
durability, and standard cube compressive and tensile
splitting strength tests on the mechanical properties of white
fair-faced concrete macroscopically, and explains the
mechanism of macroscopic performance infuence micro-
scopically by scanning electron microscope (SEM) testing.
Te research results can provide a theoretical basis and
application support for SAP in white fair-faced concrete.

2. Experiment

Seven groups of concrete with diferent mix ratios were
designed, including ordinary fair-faced concrete, white fair-
faced concrete, and white fair-faced concrete with diferent
SAP admixtures and internal curing water contents. Te
efects of SAP admixture and internal curing water on the
durability and mechanical properties of white fair-faced
concrete were studied.

2.1. Materials. Tis experiment used white Portland cement
provided by Albo Portland (Anqing) Co., Ltd., with a strength
grade of 42.5N and a fneness of 300mesh; Class II fy ash;
and ordinary Portland cement, which the chemical compo-
sition of the cementitious material is shown in Table 1. Te
fne aggregate is medium sand with a fneness modulus of 2.7;
the coarse aggregate is graded gravel particle with particle
sizes of 5–10mm and 10–25mm; the water reducer is pol-
ycarboxylate superplasticizer; the SAP was produced by the
Yixing Kexinde Chemical Co., Ltd. has a particle size of
30–60mesh (0.6mm–0.25mm).Temain component of SAP
is low cross-linked polyacrylic acid sodium salt, and the main
performance indexes are shown in Table 2.
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2.2. Mix Proportion of Fair-Faced Concrete. Te mix pro-
portion is the core of the overall quality of white fair-faced
concrete, which needs to meet the fowability and uniform
appearance and color requirements. Te strength grade of
white fair-faced concrete confgured in this paper is C50, and
the slump requirement is (180± 30) mm. Incorporating
superabsorbent polymer requires the introduction of in-
ternal curing water, which is generally ten times the mass of
the superabsorbent polymer [42] for ordinary concrete.
Diferent internal curing water magnifcations are set to
investigate the efect of internal curing water on the per-
formance of white fair-faced concrete. Te mix proportion
of the specimens is shown in Table 3. Te frst group of
letters C in the specimen numbers in Table 3 stands for
ordinary fair-faced concrete specimens, and AC stands for
white fair-faced concrete specimens; the second group of 0.2,
0.3, and 0.4 represents the content of SAP (0.2%, 0.3%, and
0.4% of the cementitious material, respectively); the third
group of 5, 10, and 15 represents the internal curing water
ratio, which is a multiple of the SAP mass. In Table 3, With
the internal curing water ratio of 10, to study diferent
content of SAP using the compare groups of AC-0.2-10, AC-
0.3-10, and AC-0.4-10; with the content of SAP of 0.2%, to
study diferent curing water ratio using the compare groups
of AC-0.2-5, AC-0.2-10, and AC-0.2-15.

Preparing white fair-faced concrete with SAP needs to
make the SAP absorbing water according to the preset in-
ternal curing water amount. After the white Portland ce-
ment, fy ash, gravel, and fne aggregates are mixed for
1minute, and the materials are uniformly dispersed. Ten
add the mixing water and water reducing agent and mix for
30 s, and fnally add the preabsorbed SAP and mix for 2min
to ensure that the water reducing agent is fully dispersed,
while avoiding the absorption of water reducing agent by
SAP. Te white fair-faced concrete formed by mixing has
a uniform appearance, a smooth surface, and whiteness, as
shown in Figure 1. Te appearance meets the requirements
of white fair-faced concrete.

2.3. Slump Test. Te slump test can refect the fowability of
concrete. Te test steps are carried out according to the
Chinese Standard for Performance Test of Ordinary Concrete
Mixtures (GB/T50080-2016) [43], which can be used to
analyze the efect of SAP content and internal curing water
content on the workability of white fair-faced concrete.

2.4. Electric Flux Test. On the macro level, it is efective to
study the durability of concrete through an electric fux test.
Te specifc test steps and test results processing methods

were carried out by the “Chinese Standards for Long-term
Performance and Durability of Ordinary Concrete”
GBT50082-2009 [44]. Tis test tests the 28 days electric fux
of diferent types of fair-faced concrete specimens. After
standard curing to 7 days before the test, the cylindrical
specimen with a diameter of 100mm and a height of 100mm
is processed into a standard cylindrical specimen with
a diameter of 100mm and a height of 50mm, making 3
pieces of each type of specimens. Te specimens were
vacuum-flled after 27 days curing, and the specimens cured
for 28 days were put into the test device to detect the total
electric fux passing through the specimens under 60V DC
voltage for 6 hours. Te infuence laws of SAP content and
curing water amount on the durability of white fair-faced
concrete are analyzed.

2.5. StandardCube Compressive and Tensile Splitting Strength
Tests. Te size of the fair-faced concrete specimen is
150mm× 150mm× 150mm. 9 pieces of each type of
specimen were divided into 3 groups according to the age,
and maintained in a constant temperature and humidity
maintenance room for 3 days, 7 days, and 28 days, re-
spectively. Te compressive and tensile strengths of the
specimens and the numerical treatment of the test results
were carried out according to the Chinese standard GB/
T50081-2002 [45]. Compressive and tensile splitting
strength tests were conducted to analyze the infuence of
SAP and internal curing water content on the mechanical
properties of white fair-faced concrete of diferent ages.

2.6. SEM Test. Te microstructure of white fair-faced con-
crete was observed by SEM test. Te observation samples
with a length and width of 1 cm and a thickness of 3mm
were sampled from the AC and AC-0.2-10 specimens with
a curing age of 28 days. Te microstructural properties and
the infuence of SAP on the microstructure were analyzed.
Te macroscopic law mechanism was explained.

3. Test Results and Analysis

3.1. Efect on the Slump. Figure 2 shows the slump of dif-
ferent types of fair-faced concrete. It shows that the slump of
white fair-faced concrete is lower than that of ordinary fair-
faced concrete; this may be due to the efect of the diference
in particle size distribution on the fowability and thus the
loss of concrete slump. So, adding white Portland cement is
not conducive to the fow properties of concrete, while the
slump of white fair-faced concrete would be signifcantly
improved after adding SAP because after water absorption,
the SAP can play a lubricating role between the cementitious
material and the aggregate and improve the fowability of the
white fair-faced concrete. With the increase in SAP content,
the slump is larger, and adding SAP can efectively improve
the fowability of the white fair-faced concrete.

It can be seen from Figure 2(b) that the slump of white
fair-faced concrete with the same amount of SAP increases
with the increase of the internal curing water ratio. At the
same time, due to the rise in preabsorption water, SAP

Table 1: Chemical composition of cementitious materials/%.

Component CaO SiO2 Al2O3 MgO Fe2O3 K2O LOI
White Portland
cement 62.79 20.75 3.22 2.53 0.25 1.34 1.96

Ordinary
Portland cement 52.84 14.24 5.41 1.80 2.46 0.89 9.87

Fly ash 3.32 59.80 28.99 0.52 4.28 1.31 2.28
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absorbs less water during mixing, and the slump has been
improved [46]; the slump of white fair-faced concrete in-
creases with the increased SAP content and internal curing
water ratio.

3.2. Efect on Electric Flux. Figure 3 shows the electrical fux
of diferent types of fair-faced concrete. Figure 3(a) shows
that the electrical fux of white fair-faced concrete in group
AC is higher than that of ordinary fair-faced concrete in
group C. Tis reaction is because the hydration rate of white
cement is higher. Te slurry pore structure is more likely to
form coarse pores, and the porosity is more prominent,
which leads to the deterioration of the durability of the

concrete. Te addition of SAP into white fair-faced concrete
greatly infuences the electric fux coefcient. Compared
with the AC group without SAP, the electric fux of white
fair-faced concrete mixed with 0.2%, 0.3%, and 0.4% is
reduced by 14.9%, 31.9%, and 24.0%, respectively. Tis is
because the water released by the SAP promotes the sec-
ondary hydration reaction inside the white fair-faced con-
crete. And three components, Ca (OH)2 produced by
hydration reactions, SiO2 from fy ash, and water, react to
form the C-S-H crystals, refning the internal pore structure
of white fair-faced concrete [47]. And this can efectively cut
of the connection between capillaries and limit current
electrical passage. Te SAP in the white fair-faced concrete
can efectively exert its internal curing efect and

Table 2: SAP performance indicators.

Materials Particle size
(mm)

Deionized water
absorption (g/g)

Water absorption
rate (s) PH Volume density

(g/cm3)
SAP 0.25–0.6 ≥200 ≤60 s 6∼7 0.6∼0.9

Table 3: Mix proportion of concrete (kg/m3).

Specimen
number

White
cement

Portland
cement

Fly
ash Gravel Sand Water Water

reducer
Superabsorbent

polymer
Internal

curing water
C 0 317 133 1083 752 150 4.6 0 0
AC 317 0 133 1083 752 150 4.6 0 0
AC-0.2-5 317 0 133 1083 752 150 4.6 0.9 4.5
AC-0.2-10 317 0 133 1083 752 150 4.6 0.9 9
AC-0.2-15 317 0 133 1083 752 150 4.6 0.9 13.5
AC-0.3-10 317 0 133 1083 752 150 4.6 1.35 13.5
AC-0.4-10 317 0 133 1083 752 150 4.6 1.8 18

(a) (b) (c) (d)

(e) (f ) (g)

Figure 1: Appearance of fair-faced concrete: (a) C; (b) AC; (c) AC-0.2-5; (d) AC-0.2-10; (e) AC-0.2-15; (f ) AC-0.3-10; (g) AC-0.4-10.
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signifcantly improve its durability. Figure 3(a) also indicates
that when the amount of SAP is 0.3%, the decrease in electric
fux is the most obvious. In terms of the durability of white
fair-faced concrete, adding 0.3% of SAP can signifcantly
improve the performance of white fair-faced concrete.

It can be seen from Figure 3(b) that with the increase of
the internal curing water rate, the electric fux of the white
fair-faced concrete gradually decreases, and the durability
performance gradually improves. Compared with the in-
ternal maintenance water volume of 5 times the quality of
SAP, the electric fux of 10 times and 15 times the internal
maintenance water decreased by 11.2% and 34.5%, re-
spectively, and the overall decrease was pronounced. Te
more the water storage capacity of SAP is, the sooner the
saturation state is reached. When the internal humidity of
white fair-faced concrete decreases, the SAP will release
more water, and the secondary hydration reaction generates
more C-S-H crystals, which refning the internal pore
structure of white fair-faced concrete.Te higher the value of
the internal curing water rate, the more signifcant the re-
duction of the electric fux, and the more pronounced the
improvement of the durability of the white fair-faced
concrete.

3.3. Efect on Mechanic Performance

3.3.1. Efect on Compressive Strength. Figure 4 shows the
efect of diferent SAP contents and internal curing water
ratios on the compressive strength of white fair-faced
concrete. It can be seen from Figure 4(a) that with the
addition of SAP, the 3 days compressive strength of white
fair-faced concrete signifcant decrease occurred. Compared
with the AC group, when the SAP content was 0.3%, the
compressive strength of white fair-faced concrete decreased
from 46.7MPa to 30.7MPa, and the decrease was as high as
34.3%. Te content of the SAP has a signifcant efect on the
early strength of white fair-faced concrete. In the existing
research, adding SAP to ordinary concrete will deteriorate its
3 days strength, but the efect is insignifcant. Only at 14 d
age does the more obvious deterioration of concrete me-
chanical properties occur. With the increase of age, the
compressive strength of concrete with SAP is the same as
that without SAP [48]. Compared with ordinary fair-faced
concrete in group C, it can be found that white fair-faced
concrete in group AC will generate more C3A due to hy-
dration, and C3A has a signifcant infuence on the early
strength of concrete, refecting the characteristics of early
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Figure 2: Slump of diferent types of fair-faced concrete: (a) efect of SAP content; (b) efect of internal curing water ratio.
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Figure 3: Electric fux of diferent types of fair-faced concrete: (a) efect of SAP content; (b) efect of internal curing water ratio.
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strength. And the compressive strength of 3 days and 7 days
is quite diferent. Although the 3 days strength of ordinary
fair-faced concrete in group C is relatively low, with the
increase of curing age, the strength increases signifcantly
from 3 days to 7 days, which also explains why SAP greatly
infuences the early strength of white fair-faced concrete.

On the one hand, white Portland cement generates more
C3A due to hydration, the hydration reaction speed is fast,
the hydration heat is high, the peak hydration heat is reached
at 12 h, and the water consumption is large [49]. Te in-
corporated SAP continues to absorb water, which results in
the lack of water in the white fair-faced concrete and would
delay the hydration process [50]. Te lack of water in
concrete cannot generate enough C-S-H crystals with
a stable structure, and the excess of Ca (OH)2 causes
a considerable loss of early strength. On the other hand, SAP
water absorption Dimensional expansion occurs, and more
pores are formed after water release, further aggravating the
deterioration of early strength. Incorporating SAP into white
fair-faced concrete requires attention to the substantial
decrease in its early compressive strength. Te 28 days
compressive strength of SAP white fair-faced concrete with
a dosage of 0.2%, 0.3%, and 0.4% decreased by 17.1%, 26.8%,
and 34.2%, respectively, compared with the no SAP addition
specimens. Te compressive strength of white fair-faced
concrete gradually reduced with the increase of SAP content.

It can be analyzed from Figure 4(b) that the larger the
amount of internal curing water preabsorbed by SAP, the
more obvious the impact on the compressive strength. Te
amount of additional curing water will afect the water-
cement ratio. And the more water absorbed, the SAP particle
will have a bigger volume, and the more pronounced the
efect of pores caused by water release, which leads to
a further decrease in strength. Tis law is consistent in the
ages of 3 days, 7 days, and 28 days. Te internal curing water
ratio signifcantly impacts the performance of white fair-
faced concrete. Too little or too much water will afect the
fowability of white fair-faced concrete. For the mechanical
properties of white fair-faced concrete, considering the

infuence of the internal curing water amount on the
fowability and mechanical properties, it is reasonable to
select the curing water amount of 10 times the quality
of SAP.

3.3.2. Efect on Tensile Splitting Strength. Te efect of SAP
content and internal curing water ratio on the tensile
splitting strength of white fair-faced concrete is shown in
Figure 5. Figure 5(a) shows that the tensile splitting strength
of white fair-faced concrete in the AC group is slightly
higher than group C.Te addition of SAP reduced the tensile
splitting strength of white fair-faced concrete in group AC.
And tensile splitting strength at the SAP content of 0.2%,
0.3%, and 0.4% at 3 days decreased by 16.9%, 7.7%, and
25.5%, respectively, which is consistent with the reason for
the decrease in compressive strength, that is, delaying the
hydration process and the pores generated by the water
release by SAP.

Figure 5(b) shows the efect of the internal curing water
ratio on the tensile splitting strength of white fair-faced
concrete. Te efect of curing water on the tensile splitting
strength is not apparent. Te tensile strength of internal
curing ratios 5 and 15 is 0.04MPa and 0.13MPa, re-
spectively, which shows little diference with the AC-10
group. But with the increase of age, the internal curing water
ratio is 10. Te tensile splitting strength of group AC-10 is
the highest among the three internal curing water ratios.

3.3.3. Te Efect on the Tension-Compression Ratio.
Under the condition that the designed compressive strength
of concrete is met, the higher the tensile-compression ratio of
concrete, the higher the tensile strength, and the less likely it is
to crack. Take the early 3 days and the standard curing 28 days
for analysis. It can be seen that the tensile-compression ratio
of white fair-faced concrete in group AC is slightly lower than
that of ordinary fair-faced concrete in group C at 3 days, but it
increases with age. Compared with ordinary fair-faced con-
crete in group C, white fair-faced concrete is easier to crack in
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Figure 4: Compressive strength of diferent types of fair-faced concrete: (a) efect of SAP content; (b) efect of internal curing water ratio.
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the early stage under the same design conditions of com-
pressive strength. It can also be seen from the fgure that the
addition of SAP will afect the tension-compression ratio of
white fair-faced concrete. At 3 days, compared with white fair-
faced concrete, the addition of SAP is 0.2%, 0.3%, and 0.4%.
Te ratio changes are −1.8%, 39.3%, 3.6%, and 0.3%. Te
tensile-compression ratio of white fair-faced concrete in-
creases signifcantly but greatly weakens the early compressive
strength of white fair-faced concrete, which needs attention.
At the age of 28 days, the change amplitudes of the tension-
compression ratios with the addition of SAP of 0.2%, 0.3%,
and 0.4% were −1.5%, 10.5%, and 10.5%, respectively. SAP
can play its internal curing role in white fair-faced concrete.
Adding 0.3% and 0.4% SAP can efectively improve the
tension-compression ratio of white fair-faced concrete, which
is benefcial to applying white fair-faced concrete in practical
engineering.

It can be seen from Figure 6(b) that the tension-
compression ratio is the most ideal when the internal cur-
ing water is ten times the mass of SAP, which can rise steadily.
Less curing water is not conducive to the performance of
white fair-faced concrete. Adding additional curing water will
increase the water-cement ratio and deteriorate the me-
chanical properties of white fair-faced concrete, which is
consistent with the law analysis above. It can be improved to
prevent cracks in white fair-faced concrete. SAP has good
application prospects in white fair-faced concrete.

3.4. SEMMicroscopicObservation. Select AC and AC-0.2-10
from the test group for SEM microscopic observation. Te
observation results are shown in Figure 7, from which the
efect of SAP on the microstructure of white fair-faced
concrete cured for 28 days can be observed. From
Figures 7(a) and 7(b)Te 16 times magnifed micrographs of
white fair-faced concrete without SAP and white fair-faced
concrete with SAP can be seen that SAP white fair-faced
concrete produces more pores due to SAP water release,

which increases the porosity of white fair-faced concrete.
Tus, it afects the compressive strength of white fair-faced
concrete [42], which is the main reason SAP reduces the
compressive strength and tensile splitting strength of white
fair-faced concrete. Figures 7(c)–7(f) shows that the white-
water concrete without SAP and the white-water concrete
mixed with SAP are magnifed 3000 times and 5000 times,
respectively. It can be seen that the white water without SAP
Te internal structure of the concrete is relatively loose, and
there is no gel surrounding the fy ash, and a large number of
Ca (OH)2 tabular particles can be seen. Te surface hy-
dration reaction of the fy ash is not apparent, and the SiO2
activation efect is not efectively exerted. Te white fair-
faced concrete mixed with SAP shows that a large amount of
C-S-H gel surrounds the fy ash. Tere is no signifcant
amount of Ca (OH)2plate-like particles around it, indicating
that SAP water release can efectively promote the SiO2
composition of fy ash to be the same as the Ca (OH)2
reaction to generate C-S-H gel. SAP can efectively play an
internal curing role in white fair-faced concrete. Tat is, to
promote the secondary hydration reaction of fy ash and
helps to form a dense white fair-faced concrete inside. Tese
further reveal why SAP reduces white fair-faced concrete’s
electric fux.

4. Predictor Formula of Strength

4.1. SAP White Fair-Faced Concrete Compressive Strength
Predictor Formula. Te calculation formula of the predicted
compressive strength of white fair-faced concrete containing
SAP was solved by the least square method. Te calculation
formula is as follows:

fcu � k1 · k2 · f
c

cu . (1)

Among the formula, fcu is the compressive strength of
white fair-faced concrete containing SAP; k1 � 1.12λ−0.05 is
the infuence coefcient of the internal curing water ratio on
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Figure 5: Tensile splitting strength of diferent types of fair-faced concrete: (a) efect of SAP content; (b) efect of internal curing water ratio.
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Figure 7: Continued.
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the compressive strength of white fair-faced concrete; λ is
the internal curing water ratio because only in the case of
adding SAP, internal curing water will be introduced, so
when the content of SAP is 0, k1 is taken as 1, k2 � −0.8ρ+ 1 is
the infuence coefcient of the amount of SAP on the
compressive strength of white fair-faced concrete; ρ is the
content of SAP, fcuc is the compressive strength of white fair-
faced concrete.

Te comparison between the compressive strength of
SAP white fair-faced concrete calculated by the formula and
the results obtained by the test is shown in Figure 8. It can be
seen from the fgure that the error of the data calculated by
the formula and the data obtained by the test is within 5%.
Te compressive strength prediction formula is good for
calculating the compressive strength of SAP white fair-faced
concrete, and the formula is only applicable to the specifc
material used in this study.

4.2. Prediction Formula for Tensile Splitting Strength of White
Fair-Faced Concrete. Te calculation formula of the tensile
splitting strength of SAP white fair-faced concrete was
solved by the least square method.Te calculation formula is
as follows:

fts � k3 · k4 · f
c

ts . (2)

Among the formula, fts are the tensile splitting strength
of white fair-faced concrete mixed with SAP;
k3 � −0.0051λ+ 1 is the infuence coefcient of the internal
curing water ratio on the tensile splitting strength; λ is the
internal curing water ratio; k4 � −0.6921ρ+ 1 is the infuence
coefcient of SAP content on the tensile splitting strength of
white fair-faced concrete; ρ is the SAP content, and ftsc is the
tensile splitting strength of white fair-faced concrete.

Te comparison between the tensile splitting strength of
white fair-faced concrete calculated by the formula and the
test results is shown in Figure 9. It can be seen from the
fgure that the error of the data calculated by the formula and
the data obtained by the test is within 10%. Te tensile

(e) (f )

Figure 7: SEM image of 28 days fair-faced concrete: (a) 16x SEM image of group AC; (b) 16x SEM image of group AC-0.2-10; (c) 3000x SEM
image of group AC; (d) 3000x SEM image of group AC-0.2-10; (e) 5000x SEM image of group AC; (f ) 5000x SEM image of group AC-0.2-10.
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splitting strength prediction formula is a good predictor of
tensile splitting strength and is only applicable to the specifc
material used in this study.

5. Conclusions

In this paper, the efects of SAP admixture and internal
curing water on the fowability, electrical fux, and me-
chanical properties of white fair-faced concrete are in-
vestigated, and the working mechanism is explained based
on the SEM test results. Te main conclusions are as follows:

(1) Te slump of white fair-faced concrete is lower than
that of ordinary fair-faced concrete. Adding SAP can
efectively improve the slump of white fair-faced
concrete, and it will increase with the increase of
the content of SAP and the amount of internal
curing water.

(2) Te electrical fux of white fair-faced concrete is
higher than that of ordinary fair-faced concrete. SAP
has the efect of refning the pore structure, which
can efectively improve the durability of white fair-
faced concrete. When the SAP dosage is 0.3%, the
electrical fux decreases the most. With the same SAP
content, the electric fux decreases with the increase
of the internal curing water, and adding SAP in the
white fair-faced concrete can efectively exert its
internal curing efect.

(3) SAP shrinks after releasing water, resulting in the
increase of internal porosity, which will deteriorate
the compressive strength and tensile splitting
strength of white fair-faced concrete, especially the
compressive strength. It is necessary to focus on the
signifcant drop in the compressive strength of white
fair-faced concrete caused by the addition of SAP.
Adding 0.3% SAP can signifcantly improve the
tensile-compression ratio, which is conducive to
enhancing the tensile strength and preventing cracks
on the premise of meeting the compressive strength
requirement.

(4) Te incorporation of SAP can efectively refne the
internal pore structure of white fair-faced concrete,
promote the secondary hydration of fy ash, and
facilitate the internal structure of white fair-faced
concrete to be dense.

(5) Considering fowability, durability performance, and
mechanical performance, the SAP content of 0.3%
and the internal curing water ratio of 10 can achieve
the optimal performance of white fair-faced
concrete.

(6) Based on the test data, the prediction formulas for
compressive strength and tensile splitting strength of
white fair-faced concrete mixed with SAP applicable
to this study using specifc materials were presented.
Te calculation results of the formula are in good
agreement with the test data.
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