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a b s t r a c t
In order to improve the salt spray corrosion resistance of steel structure in seaside construction, 
reinforced concrete is used to design steel structure in seaside construction. Based on the analysis 
of yield strain characteristics, an automatic monitoring method of salt spray corrosion of steel struc-
ture in seaside construction is put forward, and the prestress characteristic analysis model of rein-
forced concrete is established. The characteristic parameter estimation method of shear capacity is 
used to analyze the salt fog corrosion resistance of steel structure concrete in seaside building con-
struction, and the vertical deflection characteristic quantity of steel structure in seaside construction is 
extracted. through the method of steel bar strain measurement and plate angle binding measurement, 
the tensile force test of reinforced concrete is carried out, and the strain difference of steel structure 
in seaside construction is analyzed quantitatively. Under the dual action of steel and concrete, the 
salt spray corrosion resistance of steel structure in seaside construction is improved. The test results 
show that the salt fog corrosion resistance of steel structure design in seaside building construction 
is better, the yield strain ability of reinforced concrete is enhanced, and the resistance stiffness of 
steel structure in seaside building construction is improved.
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1. Introduction

In the construction process of seaside buildings, due to 
the corrosion of seawater, the corrosion resistance of concrete 
materials to salt fog corrosion is very high. It is necessary to 
analyze the anti-salt fog corrosion resistance ability of steel 
structures in seaside construction. Combined with the pre-
diction and optimization control methods of salt fog corro-
sion resistance of steel structures in seaside construction, the 
optimal design of seaside building concrete is carried out [1]. 
The application of reinforced concrete in salt spray corrosion 
resistance of steel structures in seaside construction is stud-
ied. the prediction and control method of salt fog corrosion 
resistance of steel structures in seaside construction is based 
on the analysis of tensile mechanical parameters between 

steel bars and concrete slabs [2,3]. Combined with corro-
sion prediction control of interface contact slip distribution, 
the salt spray corrosion resistance of seaside building con-
crete is improved. Through the analysis method of negative 
bending moment characteristics of continuous composite 
concrete structure, the optimal configuration of reinforced 
concrete is carried out, and applied to the study of salt fog 
corrosion resistance of steel structure in seaside construc-
tion. Through the tensile stress test of concrete slabs, the salt 
fog corrosion resistance analysis method of steel structure 
in seaside construction has attracted great attention [4].

Traditionally, the test method of salt spray corrosion 
resistance of steel structure in seaside construction is mainly 
based on fuzzy prediction method. Combined with the 
superposition analysis method of negative moment zone of 



227L. Lu et al. / Desalination and Water Treatment 290 (2023) 226–231

steel structure in seaside construction, the corrosion resis-
tance of steel structure to salt fog is controlled in the con-
struction of seaside building [5]. The design method of salt 
fog corrosion resistance of steel structure in seaside building 
construction based on continuous composite beam structure 
test is put forward by Yu and Lv [6], and the salt fog corrosion 
resistance control of steel structure in seaside building con-
struction is carried out combined with the reaction force test 
of internal support, but the output stability of salt fog corro-
sion resistance control of steel structure in seaside building 
construction is not good. A test method for salt spray cor-
rosion resistance of steel structures in seaside construction 
based on the analysis of double-sided combined stress char-
acteristics is put forward by Lin et al. [7]. The stress analysis 
of tensile concrete and steel beam elements is carried out to 
improve the output control ability of salt fog corrosion resis-
tance of steel structures in seaside construction, but the salt 
spray corrosion resistance of this method under uniform 
load conditions is not good [8,9].

In order to solve the problems, this paper puts forward a 
predictive control method for salt spray corrosion resistance 
of steel structures in seaside construction based on vertical 
load analysis, tests the tensile resistance of reinforced con-
crete, makes quantitative regression analysis on the strain 
difference of steel structures in seaside construction, and 
improves the salt spray corrosion resistance of steel struc-
tures in seaside construction under the dual action of steel 
and concrete [10,11]. Finally, the experimental test and 
analysis are carried out, and the conclusion of effective-
ness is obtained.

2. Mechanical parameters of salt spray corrosion resistance 
of steel structures in seaside construction

2.1. Pre-stressed characteristic analysis model

In order to realize the application of reinforced concrete 
in salt spray corrosion resistance of steel structure in seaside 
construction, the prestress characteristic analysis model of 
reinforced concrete is established, the characteristic param-
eter estimation method of shear capacity is used to analyze 
the salt spray corrosion resistance characteristics of steel 
structure concrete in seaside construction, and the evaluation 
parameters of salt spray corrosion resistance of steel struc-
ture reinforced concrete in seaside construction are initial-
ized [12]. Combined with the analysis method of concrete 
floor and shear connector assembly, the distribution param-
eters of concrete tensile strength are F(xi, Aj(L)), i = 1,2,…,m, 
j = 1,2,…,k, and the rough set distribution characteristics of 
salt spray corrosion resistance evaluation of steel structure 
reinforced concrete in seaside construction are extracted. 
Taking the double steel plate-concrete composite shear wall 
as the research object, the stiffness stress distribution of 
steel structure reinforced concrete in seaside construction is 
obtained.

x t s t e n t p m pm i
j

m
i

I
mi� � � � � � � � � � � �

�
� � , 1

1
 (1)

According to the conversion section method and the 
analysis method of force balance, the analysis model of salt 

spray corrosion stress of reinforced concrete of steel struc-
ture is constructed. The rigidity of the composite section is 
N = n–(m–1)τ. The distribution set of salt spray corrosion 
resistance of insulation foam material of the external wall of 
the building is calculated. The distribution densities of ten-
sile concrete and steel beam elements are obtained as follows:
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The damage characteristic distribution of bending 
capacity of members δk becomes δik(t):

�ik it G V k U t� � � � � �� �,�  (4)

The corrosion solution is prepared by using a mixed 
solution of sulfuric acid and nitric acid to obtain the com-
ponent of the salt-resistant and corrosion-resistant analysis 
of the steel structure in the coastal building construction, 
as shown in Fig. 1.

According to the component model of the salt-resis-
tant and corrosion-resistant test of the steel structure in the 
coastal building construction shown in Fig. 1, the salt-re-
sistant and corrosion-resistant performance observation 
of the concrete member is carried out. According to the 
analysis, the characteristics of salt-resistant and corrosion- 
resistant pre-stress of steel structures in the coastal con-
struction are analyzed [13].

2.2. Characteristic analysis of salt-resistant and corrosion 
resistance of concrete

The method for evaluating the salt-fog corrosion per-
formance of the steel-structure reinforced concrete in the 

 
Fig. 1. Structure of salt-resistant and corrosion-resistant analy-
sis of steel structure in the construction of the sea.
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coastal building construction is Mi and Mj, the cluster distri-
bution set is Clustdist(Mi, Mj), when (i ≠ j, 1 ≤ i ≤ q, 1 ≤ j ≤ q), 
according to the material properties of the test pieces and 
the difference of the test device, The characteristics of neg-
ative bending moment can be evaluated by building the 
salt-fog corrosion resistance of steel-structure reinforced 
concrete in the construction of the sea:
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The combined distribution characteristics of load-de-
flection of test plate are analyzed to realize the parameter 
collection and sample analysis to evaluate the salt spray 
corrosion resistance of reinforced concrete with steel struc-
ture in the construction of original seaside building [14], and 
the salt spray corrosion resistance is monitored according 
to the results of sample regression analysis. By analyzing 
the load-in-plane displacement distribution, the predic-
tion function of salt spray corrosion resistance of reinforced 
concrete in bridge is obtained as follows:
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According to the quantitative feature set of salt spray 
corrosion resistance evaluation of steel structure reinforced 
concrete in seaside construction, the later pressure data min-
ing is carried out, and the salt spray corrosion resistance 
of concrete spalling layer is analyzed in the core area [15]. 
The ultimate load of thermal insulation foam material for 
building exterior wall is obtained:
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In the process of salt fog corrosion resistance test, under 
the action of steel bar tensile failure, the corrosion charac-
teristic points of steel structure reinforced concrete in the 
construction of seaside building are analyzed, and the cor-
rosion prediction of steel structure reinforced concrete in 
seaside construction is carried out according to the distrib-
uted reconstruction of stress characteristics [16].

3. Valuation of salt spray corrosion resistance of steel 
structure reinforced concrete in seaside construction

3.1. Tensile test of reinforced concrete

On the basis of the analysis model of prestressed char-
acteristics of reinforced concrete and the analysis of salt fog 
corrosion resistance of steel structure concrete in seaside 

construction by using the characteristic parameter estimation 
method of shear capacity, the salt fog corrosion resistance 
of steel structure reinforced concrete in seaside construc-
tion is evaluated. In this paper, a predictive control method 
of salt fog corrosion resistance of steel structure in seaside 
construction based on vertical load characteristic analysis 
is put forward by Khil et al. [17]. The characteristic param-
eter estimation method of shear capacity is used to analyze 
the salt fog corrosion resistance of steel structure concrete 
in seaside construction. The nearest adjacent point of pres-
sure film is expressed as Xη(n), increases gradually with the 
increase of load. Under the action of adjusting parameter a, 
b, the distribution state function of salt spray corrosion resis-
tance of steel structure reinforced concrete in seaside con-
struction is obtained.
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 is defined as the test set of salt spray corro-
sion resistance of steel structure reinforced concrete in sea-
side construction, and the statistical feature distribution 
is {x(t0+iΔt)}, i = 0, 1, …, N–1. By the method of steel bar 
strain measurement and plate angle binding measurement, 
the tensile resistance of reinforced concrete is tested, and 
the stress characteristic parameters are obtained as follows:
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where the K = N–(m–1), represents the load-deformation 
stress yield component, the vertical deflection load is:
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Where a0 is the initial eigenvalue between the plate angular 
reaction beam and the test plate, and xn–i is the statistical dis-
tribution sequence of tensile and yield stresses of the tensile 
thin film. Considering the effect of bond slip, the iterative 
formula of salt spray corrosion test is obtained as follows:

x t X mn m� �� �� � � �1 1  (12)

The tensile test of reinforced concrete is carried out 
on the basis of the analysis.

3.2. Salt-resistant and corrosion-resistant optimization of steel 
structure in the construction of the sea

Considering the tensile film effect reasonably, analyzing 
the prestress characteristics of reinforced concrete, analyz-
ing the corrosive failure form, analyzing the load-deforma-
tion curve of steel structure test plate in seaside construction 
[18], the fuzzy decision formula for evaluating the salt fog 
corrosion resistance of steel structure reinforced concrete in 
seaside construction is obtained as:
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Combined with the finite element theory of the shell, 
under the constraint of the elastic proportional strain limit, 
the correlation function of the salt fog corrosion test of the 
steel structure steel bar concrete in the coastal building 
construction is as follows:
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In the formula, CPCa,b is the directional feature of salt fog 
corrosion resistance evaluation of steel structure reinforced 
concrete in seaside construction. da,i and db,i ϵ [1,5] represent 
the correlation constraint coefficient. The load bearing test 
of concrete simply supported slab is carried out by using 
commercial concrete pouring method. The conditional prob-
ability density function of salt fog corrosion resistance is 
obtained.
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wherein N(x|µ,σ2) represents the confidence function 
of salt fog corrosion resistance of typical failure modes. 
According to the analysis, the failure form analysis of rein-
forced concrete is realized, and the calculation formula 
is as follows:
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Under the condition that the number of cracks at the top 
of the plate is basically stable, the corrosion lag coefficients 
A and M are obtained as follows:
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The parameter distribution of salt spray corrosion resis-
tance assessment is expressed as follows:

m E x x f x dxk
k k� �� �� � � �

��

��

�  (20)

� � �k

k k
E x x f x dx� �� ��
��

�
��
� �� � � �

��

��

�  (21)

According to the analysis, the vertical deflection char-
acteristic of the steel structure in the coastal building con-
struction is extracted, and the tensile test of the reinforced 
concrete is carried out by the method of the reinforcement 
strain measurement and the plate angle binding measure-
ment [19–21].

3.3. Experimental test analysis

In order to test the application performance of this 
method in the evaluation and optimization of salt spray 
corrosion resistance of steel structures in seaside building 
construction, the corrosion test of concrete was carried out 
by using the seawater corrosion system shown in Fig. 2.

The material mechanics performance parameter of 
the steel structure in the given coastal construction is 
Es = 200 GPa, the water inlet pipe of the sea water is a PVC 
pipe with a diameter of 30 mm, the Poisson’s ratio of the 
salt-resistant and corrosion-resistant test is μ = 0.26, the 
compressive strength is 40 MPa, and the formula distribu-
tion of the steel structure material in the coastal building 
construction is shown in Table 1.

According to the parameter setting, the salt-resistant and 
salt-resistant corrosion of the steel structure in the coastal 
building construction under different failure modes is 
analyzed, and the corrosion result is shown in Fig. 3.

The analysis shows that the method can effectively real-
ize the salt-resistant fog corrosion prediction control of the 
steel structure in the coastal building construction, and test 
the corrosion degree prediction value and the test field of 
the steel structure in the coastal building construction, and 
the result is shown in Fig. 4. The analysis and simulation 
results show that the method is adopted to carry out the 
design of the steel structure in the coastal construction, the 
salt resistance is good, the yield of the reinforced concrete 
is enhanced, and the resistance rigidity of the steel structure 
in the construction of the sea is improved. Test steel struc-
ture salt spray corrosion failure mode, as shown in Fig. 4.

 
Fig. 2. Seawater corrosion system.

Table 1
Basic formula of building exterior wall thermal insulation foam sample

Sample Hydrate (%) Base material (%) Alkaline coating (%) Latex matrix (%) Concrete iron (%)

1 45 32 42 3 32
2 33 15 37 5 36
3 56 17 21 6 43
4 32 145 64 5 43
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The analysis of Fig. 4 shows that the method can effec-
tively monitor the salt fog corrosion of steel structure in 
the construction of the sea, and the results of the numerical 
analysis are shown in Fig. 5.

Fig. 5 shows that the method is high in the output 
accuracy of the salt-resistant and salt-resistant corrosion 
monitoring of the steel structure in the coastal building 
construction.

4. Conclusion

The salt fog corrosion resistance of steel structure in 
seaside construction is analyzed. Combined with the pre-
diction and optimization control method of salt spray cor-
rosion resistance of steel structure in seaside construction, 
the optimal design of seaside building concrete is carried 
out. The characteristic parameter estimation method of shear 
capacity is used to analyze the salt fog corrosion resistance 
characteristics of steel structure concrete in seaside construc-
tion, and the combined load-deflection distribution char-
acteristic quantity of test slab is analyzed. According to the 

results of sample regression analysis, the corrosion resistance 
of steel structure is monitored, and the strain difference of 
steel structure in seaside construction is analyzed quanti-
tatively. It is found that this method can improve the cor-
rosion resistance of steel structure in seaside construction, 
enhance the yield strain ability of reinforced concrete and 
predict the corrosion resistance of salt fog.
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