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Question_1. A concrete pavement to be constructed in Russia will be exposed to significant 

freeze-thaw effect (XF4) and chloride migration (XD3). Please determine the required material 

quantities for 1 m3 of concrete production according to the exposure classes specified in TS EN 

206 (see Table 1), considering the moisture content of the aggregates. It is assumed that 4% air 

content will be obtained as a result of the use of 0.1% air entraining admixture. The solid content 

of the air-entraining admixture is 30%.  
 

Both the physical properties and the mix proportions of the aggregates are given in Table 2.  

 

Table 1. Recommended limiting values for composition and properties of concrete 

 
 

Table 2. The properties of mix constituents 

Materials  
Specific Gravity 

(γ, kg/dm³) 
Ratio in  

the Mix (%) 
Water Absorption 

(Aw, %) 

Moisture 

Content 
 (M, %) 

Fine aggregate 2.65 45 1.5 3.5 

Coarse aggregate 1 2.80 25 1.9 1.6 

Coarse aggregate 2  2.80 30 0.5 0.5 

Cement: CEM I 42.5 R 3.15       

Air-entraining admixture 1.04       

 

 

Question_2. The concrete design of the fuel tank of a nuclear facility to be built by the sea will 

be made. In the preliminary studies, it was determined that the concrete would be exposed to 

harmful chemical effects resulting from the ground water and tidal effects from sea water. The 

chemical analysis results of the ground water to which concrete is expected to be exposed are 

given in Table 3. Accordingly, indicate the exposure classes and the design parameters/limits 

(see Table 1, 4 & 5) that must be considered during the concrete production. 

 

Table 3. The chemical analysis results of the ground water 

SO4
2-  (mg/l) 700 

pH 6.0 

CO2    (mg/l) 30 

NH4
+  (mg/l) 35 

Mg2+ (mg/l) 400 
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Table 4. Exposure classes (TS EN 206) 
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Table 5. Limiting values for exposure classes for chemical attack from natural soil and 

ground water (TS EN 206) 

 


