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1 Introduction 

This paper is a report on the investigation results of the Former Shime Mining Office Vertical 

Derrick, as shown in Figure 1, which was 75 years old at the time of the investigation and had 

suffered from severe deterioration including rebar corrosion, which led to large area of concrete 

spalling. In addition, a possible relation between concrete spalling and rainfall was observed. 

The proposed equations indicate the possibility to predict spalling area by observing the 

proportion of wet area affected by rainfall.  

2 Approach 

To monitor the inner relative humidity evolution where the concrete cover was thin, several 

thermo-hygrometers were implanted inside the concrete with cover thickness of 10 and 40 mm.  

3 Results of Relative Humidity Monitoring, Cover thickness and Concrete 

Spalling 

The results of relative humidity and temperature indicate that places with thinner cover 

thickness tends to be influenced by whether events such as rain. Furthermore, concrete spalling 

that led to rebar expose occurs at places where cover thickness was less than 25 mm.  

4 Discussion 

The relation between rainfall and spalling can be presented as in equation (1) and (2). The 

percentage of the spalling area and the wet area during rainfall are shown in Table1. While the  
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value of the empirical coefficient α needs further discussion, in the case of this building, when 

α=0.006, the correspondence between the spalling area and the wet area is acceptable, as shown 

in Table 2. 

 
 

oefficient of Rainfall = Percentage of Wet Area × Number of Days with Precipitation over 10mm (1) 

Percentage of Spalling Area = Years after Carbonation reaches 25mm × Coefficient of Rainfall × 

 Percentage of Cover Thickness Less than 25mm × α 

(2) 

 

 Table 2. The estimated and measured value of spalling  

Table 1. Percentage of spalling area and wet area. area of the east and the west side. 
 

 West South North East 

Spalling 

area 
9.91% 5.20% 9.35% 3.71% 

Wet area 78% 19% 70% 36% 
 

Percentage of  

Spalling Area 

East West 

Estimated Value 3.63% 5.45% 

Measured Value 3.71% 9.91% 
 

5 Conclusions 

 Concrete spalling tends to occurs where cover thickness is thinner and there is a possible 

relation between spalling and rainfall although the relation needs further confirmation. 
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Figure 1. Photo of the Former Shime Mining Office Vertical Derrick.  
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