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In the actual project, the non-destructive testing technology of concrete components has been widely used. In order to 

further ensure the quality of concrete, the rebound strength method is used to analyze the concrete strength test used 

for building engineering reinforcement. The basic principle of rebound test is analyzed, and the rebound value is 

tested according to the basic principle. On the basis of this, the concrete tensile strength test is completed according to 

the calculation result of the sound velocity value in concrete. The experimental results show that the proposed method 

has a good fitting degree with the actual test value, which indicates that the proposed method has better performance 

and provides data support for more accurate testing of the strength of high-strength concrete members on site. 
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1 Introduction 

In recent years, people’s requirements for the safety, applicability and durability of buildings have been 

continuously enhanced, more and more new structural systems have developed. Especially the rise of high-rise 

buildings has given engineers a broader design space. At the same time as the types of building structures continue 

to innovate, various new building materials are constantly emerging to meet the development requirements of the 

construction industry. Structural concrete testing techniques are developed in the 1930s to test the strength of 

concrete. For reinforced concrete structures, the quality of concrete is directly related to the safety of the entire 

building and to the safety of people’s lives and property. In recent years, engineering accidents caused by concrete 

quality problems all over the world have occurred from time to time, so it is necessary to strengthen the quality 

monitoring and testing of concrete. Among them, testing the strength of concrete used for building engineering 

reinforcement is one of the important technical means to achieve concrete quality monitoring. 

Lanzhen Yu, Jinwei Yao published an article in the journal Ekoloji’s 2019 Issue 107 entitled “Establishment of 

Concrete Strength Evolution Model in Humid Environment”. In this paper, the evolution law of concrete tensile 

strength and compressive strength in wet environment is studied. The tensile strength of concrete is obtained 

through experiments, and the compressive strength of concrete is measured by universal testing machine. The 

results show that the tensile strength and compressive strength of concrete increase continuously with the 

immersion time. The intensity changes significantly during the initial immersion, then changes slowly and 

eventually stabilizes. The changes in tensile strength and compressive strength are all due to the incomplete 

hydration of cement particles. The formation of new hydration products fills the pores and improves the 

mechanical properties of the concrete. According to the chemical reaction equation of cement water and the 

reaction rate equation, the theoretical model of tensile strength and compressive strength of concrete is established. 
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The model is a second-order Bernoulli equation. By solving these equations, the evolution law of tensile strength 

and compressive strength of concrete under humid environment is obtained. The research results of this paper lay a 

reference for the study of concrete strength test used in construction engineering reinforcement. 

Ding and Huo proposed a finite element-based strength test model for seismic strengthening of concrete structures. 

Firstly, the propagation finite element theory is combined with its sub-model technology, and the crack initiation, 

propagation and final failure form in concrete material are given, and the quality of roof, floor and side wall of 

concrete structure is calculated from a multifaceted point of view. The friction and pressure of seismic soil are 

given, the comprehensive seismic capacity index and shear capacity after reinforcement are obtained. According to 

the verification examples of general numerical analysis software, the correctness of the finite element model is 

shown. Wang and Zhou pointed out that when using the rebound method and the core method to evaluate the 

strength test of structural solid concrete, it should be paid attention to the treatment of outliers. If not handled 

properly, different evaluation results will be produced. It is recommended to pay attention to whether there is an 

abnormal value of the concrete compressive strength of the core sample taken during such test evaluation, and if 

so, the value is judged according to the conservative result; When third-party testing and evaluation institutions 

undertake such projects, they should carefully analyze the differences between different specifications to avoid 

engineering quality disputes or disputes caused by incorrect assessment results. Ding et al combined with the 

Changsha International Financial Center project to study the application of steel shear wall. Through the early 

strain, temperature monitoring and analysis of the combined shear wall, the cracking state of the combined shear 

wall is obtained. This paper analyzes the causes of concrete cracking, and puts forward some suggestions and 

suggestions for the practical engineering of subsequent construction, which has certain practical significance for 

improving the durability of the steel-reinforced concrete shear wall structure. Based on the above research, this 

paper proposes a concrete strength test method for building engineering reinforcement. 

2 Idea Description 

At present, the commonly used structural concrete strength test methods are as follows: Rebound method, 

ultrasonic method, ultrasonic rebound comprehensive method, coring method, extraction method, etc. Referring to 

the previous relevant data, this paper selects the rebound method to test the concrete strength of the building 

reinforcement (Panedpojaman Tonnayopas 2018). 

2.1 Basic principle of rebound method test 

The rebound method is the method of using a spring-driven weight to hit the surface of the concrete member 

through the impact rod (the force-transmitting rod) and measure the distance, and deduced the strength of concrete 

by taking the spring back value (the ratio of rebound distance to the initial length of spring) as the index related to 

its strength. Because the test is carried out on the surface of concrete members, it should belong to a kind of surface 

hardness method, which is based on the correlation between surface hardness and strength of concrete (Lee et al. 

2018). 

When the weight is at the starting position before the collision, assuming that the weight of the weight is 1, then the 

potential energy e of the weight is: 

21

2
e El (1) 

In the above formula, E represents the stiffness coefficient of the tension spring, l represents the initial stretch 

length of the tension spring. 

Therefore, during the hammering process, the energy consumed by the hammer is: 
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According to the above formula, in the rebound hammer, the rebound value R is equal to the square root of the 

ratio of the potential energy remaining after the weight impacts the surface of the concrete specimen to the original 

potential energy. In short, the rebound value R is a reflection of the energy loss during the hammer collision. 

The energy loss during the impact is mainly in the following three aspects: 

(1)The energy absorbed by the plastic deformation produced by the concrete after impact; 

(2)The energy consumed by the concrete after it is impacted; 

(3)The energy consumed by the friction between the components of the hammer. 

During the specific test, the above two items (1) and (2) are fixed as far as possible to a uniform condition. For 

example, concrete specimens should have sufficient thickness and be fixed to the concrete test block, thereby 

weakening the vibration of the concrete after impact; The rebound hammer should be uniformly rated before use 

should ensure that the energy consumed by friction of internal components during the use of the instrument is 

within the specified range. (Hossain et al., 2017)Therefore, the above (2) is the most important. The rebound value 

indicates the change of the potential energy before and after impacting the concrete surface by the weight, which 

reflects the elastic properties of the concrete and the shaping performance of the concrete. 

2.2 rebound value test method 

During the test, the concrete test block is placed between the upper and lower pressure plates of the press, and a 

pair of opposite sides of the unpouring surface are selected as the springback value test surface, and the springback 

test surface is divided into 5 equal parts along each side of the springback test surface. Remove the core and 

remove the edge of the remaining eight test areas for testing. One test point in each test area, avoid exposed stones 

and pores during the test, and try to find out the center of the test area. When the measured values vary obviously, 

the testers can give up and supplement the measuring points (Yang Du Zhu 2017). Each test block rebound test has 

a total of 16 measuring points on both sides. The measuring point arrangement is shown in Figure 1: 

Pouring surface

B=
15
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m

Fig. 1 Layout of measuring points 

The first is to place the casting surface between the upper and lower pressure plates of the press, so that the other 

pair of sides are oriented in the direction of the rebound test, and then pressurize to 30~50k N and maintain the 

pressure. The springback instrument is used to hit 16 springback test points on the two pairs of relative sides of the 

specimen in turn, and the corresponding springback value is recorded, which is accurate to 1. Three maximum 

values and three minimum values are eliminated, and the average value of the remaining 10 valid springback 

values is taken as the springback representative value R of the specimen, and the calculation is accurate to 0.1. 

2.3 Concrete tensile strength test 

Firstly, unload the load loaded by the press during the rebound test, clean the upper and lower bearing plate 

surface, take any pair of non-cast surfaces as the bearing surface, and place the two bearing faces of the test piece 

on the press machine with the center axis of the test piece aligned with the upper and lower bearing plate. Then 
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start the press, let the press slow close to the specimen, adjust the ball seat to make the contact uniform when the 

upper pressure plate contacts the specimen. Finally, continuous uniform loading and failure are carried out. 

According to the current national standard Test method of Mechanical Properties of ordinary concrete GB/T 

50081, different concrete strength grades have different requirements for loading speed. The specific test steps are 

as follows: 

(1)The rebound test is performed first in one test area, followed by the ultrasonic test. The springback value and 

ultrasonic value of a measuring area can not be mixed, so there must be two relative test surfaces; 

(2)The rebound value is measured and calculated. From the 16 rebound values of the two relative test faces in the 

survey area, 3 maximum values and 3 minimum values are eliminated, and the remaining 10 rebound values are 

sequentially calculated; 

(3)Sound velocity measurement and calculation, ultrasonic point arrangement and rebound test shall be the same 

survey area, and the side of the concrete pouring direction shall be measured. The representative value of the sound 

velocity in the concrete of the survey area shall be based on the sound velocity value of the concrete in the three 

measuring points in the survey area. , calculated as follows: 
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In the above formula, v  is the representative value (km/s) of the sound velocity value in the concrete of the 

survey area, it  is the sound time reading of the i-th measuring point, and 0t  is the initial sound reading. 

According to the sound velocity value obtained by the above formula, the tensile strength value of the concrete can 

be obtained, and the concrete strength test for reinforcement of the construction project is completed. 

3 Results 

According to the experimental study of high strength concrete (cube compressive strength between 50-90MPa) in 

this paper, it can be seen that in view of the reliability of the commonly used HT225 medium springback 

instrument in testing the concrete in this strength section, the accuracy of the springback instrument is compared. 

The data of HT1000 high strength concrete springback instrument is more suitable for the test of this strength 

section, are selected as the springback data of the experimental study. 

In order to verify the effectiveness of the method, the tensile strength of concrete for building engineering was 

tested under different rebound values. The results are shown in Figure 2: 

Springback value

C
o

n
c
re

te
 t

e
n

s
il

e
 s

tr
e
n

g
th

 /
 M

p
a

95
90
85
80
75
70
65
60
55
50
45
40
30 35 40 45 50 55 60

Fig. 2 Test results of tensile strength of concrete 

The points in Figure 2 represent the actual concrete tensile strength distribution points. According to the analysis 

results in Figure 2, the tensile strength of the concrete obtained in this paper is basically consistent with the actual 

distribution point, and the fitting degree is high. It can be seen that the method in this paper is feasible to a certain 
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extent. 

4 Discussion 

The rebound method is a method for calculating the strength of concrete by testing the surface hardness of 

concrete. It has been used for more than 40 years and is one of the most widely used test methods in engineering 

testing in China. Its advantages are mainly reflected in the following aspects: 

(1)No damage to the concrete structure to be tested, which can be retested; 

(2)The instrument is light, easy to use and easy to operate; 

(3)The test speed is fast, it can be done in a large number, and the representativeness is high. It is suitable for 

random and extensive testing of concrete engineering strength at the construction site. 

In view of the many advantages of the rebound method, this paper uses the rebound method to test the concrete 

strength and obtains good research results. 

5 Conclusion 

With the rapid development of civil engineering in China in recent years, the construction of high-rise buildings 

and long-span bridges is increasing, and the application of high-strength concrete in engineering is more and more 

extensive. In this paper, the strength of concrete used in building construction is tested by the rebound method. The 

test results show that the test method has good performance and practical application value. 
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