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ABSTRACT 
Prototype and Plant Development Centre (PDC) is developing a Mobile Hot Cell (MHC) to handle and manage Spent High Activity Radioactive Sources (SHARS), such as 
teletherapy heads and dry irradiators. At present, there are two units of MHC in the world, one in South Africa and the other one in China. Malaysian Mobile MHC is developed 
by Malaysian Nuclear Agency with the assistance of IAEA expert, based on the design of South Africa and China, but with improved features. Stress analysis has been 
performed on the design to fulfill the safety requirement in MHC operation. This paper discusses the loading effect analysis from the radiation shielding materials to the MHC 
wall structure, roof supporting column and window structure. 

INTRODUCTION 

Stress analysis is performed to ensure that all MHC structures are able to withstand the loading from the radiation shielding materials such as sand, concrete roof and Zinc 
Bromide solution. Sands are filled in the space between MHC containment wall and the outer wall. In ensuring that the sand is in place, several numbers of turnbuckles are 
connected between the containment wall and the outer wall. On top of MHC, radiation is shielded by concrete roof which sits on roof supporting column. For viewing window, 
zinc bromide solution is filled inside the window structure. All the structures are made from Mild Steel A36 (ASTM). The mild steel properties are presented in Table 1. The side 
view of Mobile Hot Cell is shown in Figure 1 and the isometric design view of Mobile Hot Cell is shown in Figure 2. 

METHODOLOGY 

• Stress analysis for roof supporting column and window supporting frame 
The formula use to identify the loading applied to the roof supporting column and 
window supporting frame is presented below:  

By using the software, maximum Von Misses Stress and displacement 
(deflection) of structure can be calculated automatically. Basic static analysis is 
used in this structural analysis. 
The criteria are: 
1. The Von Misses stress of design shall be less than material yield stress 

(250MPa yield strength of Mild Steel). 
2. The allowable displacement of the plate steel shall not be more than half of 

plate thickness. 

Properties Value 
Density 7,800 kg/m3 
Young’s Modulus 200 GPa 
Poisson’s Ratio 0.26 
Shear Modulus 75 GPa 
Yield Strength 250 MPa 
Ultimate Tensile Strength 400 MPa 

Figure 1: Side view of Mobile Hot Cell 

RESULTS AND DISCUSSION 

CONCLUSION 

Table 1: Mild Steel A36 (ASTM) properties according to 
Autodesk Inventor Professional 2015  Figure 2: Isometric view of Mobile Hot Cell 

The results of the analysis are shown in Figure 3 to Figure 8. The maximum Von 
Misses Stress and displacement is at the corner of outer wall (Figure 3 and 
Figure 6) . The maximum Von Misses Stress is 248.3MPa and maximum 
displacement is 0.717mm. All the results of stress analysis is under allowable 
criteria.  

Applying Force for stress analysis: 

• Stress analysis for MHC wall structure 
The formula use to identify the loading applied to the containment wall and 
the outer wall is presented below:  
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Figure 3: Maximum Von Misses Stress 
is 248.3MPa at the corner of Outer wall 

Figure 6: Maximum displacement is 
0.717mm at the corner of Outer wall 

Figure 4: Maximum Von Misses Stress 
is 38.78MPa at the roof supporting 

column 

Figure 5: Maximum Von Misses Stress 
is 3.261MPa at window structure 

Figure 7: Maximum displacement is 
0.544mm at the roof supporting column 

Figure 8: Maximum displacement is 
0.015mm at window structure 

The stress analysis performed shows that the Von Misses Stress and displacement of the structures are under allowable criteria. However, this design can be improved by 
increasing the thickness of all plates used on MHC structure. In addition, the wall structure can be strengthened by adding the number of turnbuckle between the containment 
wall and the outer wall. Nevertheless, the same analysis and experiment need to be performed again to verify the exact figure. Furthermore, it is important to analyze all 
structures of MHC to ensure that the safety requirement in MHC operation is met. 
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