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Abstract. This study is concerned with the development of non-destructive testing 
techniques to investigate the steel wire ropes in suspension bridges. In this research, a 
radiographic testing is approached to evaluate the steel wire ropes were coated with 
plastic materials. Through laboratory tests, these methods are proved to effectively 
increase the accuracy in locating and determining the sizes of defects and components 
within wire rope, and the results of inspection can be used in evaluating the safety of 
suspension bridges. 

Introduction  

  Non-destructive testing (NDT) have been extensively used in many fields. For example, 
petrochemical plant (as shown in Fig. 1), nuclear power plant, iron and steel plant (as shown 
in Fig. 2), civil engineering, airplane, ship, port, etc.  

 

 
Fig. 1 NDT in petrochemical plant 
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Fig. 2  NDT in iron and steel plant  

 
  For the suspension bridge, the member must be detected in two situation. The first, the 
quality of the member in a new suspension bridge should be confirmed. Second, the 
completely evaluation of member in the old suspension bridge should be identified. Based on 
the execution of NDT, the quality of the structure or member of bridge can be ensured the 
contractors whether follow the contract and blueprint. With development of the plural testing 
method advanced and the inspection experience of old or deteriorated accumulated, the NDT 
method can detect the operating facility and offer a reference of remaining lifetime. If the 
multi NDT methods can be adequately carried out, the risk caused by defect in the structure 
was minimized and safety promoted.        
  However, some problems on detecting the size of steel wire ropes coated with plastic 
material (as shown in Fig. 3) [1]. This paper reveals an inspection method using the 
penetrating gamma-ray to project an image of the steel wire ropes on the film. 

 

 
Fig. 3 Wire ropes coated with plastic materials 
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Radiographic Testing Method  

  The radiographic testing was used widely in the industry and produced successful results in 
the detection of steel and non-steel structures (as shown in Fig. 4) [2]. This paper discussed to 
use radiographic testing to pass through the steel wire ropes in suspension bridges and get the 
images of flaw on films. From imaging information, the actual size and position of the steel 
wire ropes was identified. In this paper, the imperfections of wire ropes in suspension bridges 
was detected. 
   Radiographic testing can be divided into two types according to the radiation form of 
source [3]. The source type of radiation can be comprised X-rays and gamma (γ) rays, both 
travel of them face to objects in a straight line (as shown in Fig. 5).  
 

 
Fig. 4  RT in pipe 

 

 
Fig. 5 Experimental Setup 

 

 



4 

Experimental Setup 

  When the gamma (γ) ray approaches the steel wire ropes, a part of the gamma (γ) ray is 
absorbed by the steel wire ropes and the other part passes through directly. The amount of the 
gamma (γ) ray absorbed depends on the density, thickness and atomic number of the steel 
wire ropes. It can be observed by differences in film exposure. Because the results of testing 
is shown on the film directly, so that results are clear and unambiguous. This experimental 
testing is performed through the following steps: 

 
1. Equipment Preparation:  Gamma (γ) rays inspection devices are assembled. Portable 

radiation detector and required protective equipment are prepared. 
2. Testing Area Preparation: Radiation controlled area is defined. The testing area is 

clearly labeled and marked. 
3. Parameter adjustment: The source should aim at testing area with proper distance, and 

timing for exposure is calculated. 
4. Irradiation: The source is switched on and timing for exposure is measured. After 

exposure, source is switched off. Portable radiation detector is applied to check the 
presence of radiation. After radiation safety is confirmed, Gamma (γ) rays inspection 
devices could be removed and radiation controlled area should be withdrawn (as shown 
in Fig. 4). 

5. Film processing: Film is processed in the sequence of developing, stopping, fixing in 
stop bath, washing, wetting, and drying. 

6. Image verification: Image’s sensitivity, density, and related data should be examined for 
verification of the quality of the images. 

7. Evaluation: Gamma (γ) rays inspection is used radiographic films to evaluate the steel 
wire ropes were coated with plastic materials (as shown in Fig. 6). 
 

 

 
Fig. 6 An image of the steel wire rope on film 

Conclusions 

  This paper used a gamma (γ) rays to pass through the steel wire ropes coated with plastic 
material and get images on films. According to the testing experiments, the method in this 

wire rope 
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paper was affirmed for detecting sizes and defects of the steel wire ropes. Improving the 
accuracy of inspection by combining various inspection techniques is an inevitable trend. 
Therefore, the electromagnetic inspections may be performed to facilitate subsequent 
qualitative assessments in the first. Radiation tests or visual inspections can be conducted as 
validation to increase the reliability of inspection methods for the steel wire ropes in the 
suspension bridges. 
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