
PROPORTIONING OF CONCRETE MIXTURES EXAMPLE  
 
How do we determine the proportions of ingredients to get concrete with 
desired properties? 
 
The following example of a mix design is adapted from “Design and 
Control of Concrete Mixtures”, 8th Edition, Cement Association of Canada. 
 
Conditions 
Design a mix for concrete with f’c = 35 MPa at 28 days using Type GU (10) 
cement and having a slump between 25mm and 75mm. Concrete is for use 
in a pavement exposed to moisture and de-icing salts in a severe freeze-thaw 
environment (C-2 Class of Exposure). (See Table 10.2 of CAC Booklet) 
 
Materials Available 
Coarse aggregate: 28mm max. size (rounded gravel), oven-dry relative 
density = 2.68, absorption = 0.5%, oven-dry bulk density = 1600kg/m3, and 
moisture content (MC) = 2%. 
 
Fine aggregate: natural sand, oven-dry relative density = 2.64, absorption = 
0.7%, moisture content (MC) = 6%, and fineness modulus = 2.80. 
 
Solution: 
 
Strength:  
From Table 12-1 it can be seen that the strength of 35MPa is 
greater than the maximum specified value of 32 MPa for C-2 exposure. 
Table 12-11 gives required average strength f’cr = f’ c + 8.5 = 43.5 MPa and 
air content is Category 1 (freezing & thawing) 
 
Water/cement ratio:  
Table 12-3 for f’ cr = 43.5 MPa w/c = 0.31 
Value of 0.31 < 0.45 (max. for C-2 exposure in Table 12-1) 
 
Air Content:  
Table 12-1 requires air content category 1 for C-2 exposure. 
Table 12-5 for air-entrained concrete with 28 mm coarse aggregate requires 
4% to 7% air for air content category 1. 
 
Water content: 
Table 12-5 28 mm (max.) aggregate size with 75mm slump indicates 175 kg 
of water per 1m3 of concrete. Since Table 12-5 relates to crushed rock and 
we can reduce water content by about 25 kg for rounded gravel. 
 



∴ water content = 175 - 25 = 150 kg/m3 

 
Further reduce by 10% and use water reducing admixture, i.e. use 135 kg/m3 

 
Cement content: 
For w/c = 0.31 mass of cement = w/0.31 = 135/0.31 = 435 kg/m3 

Note that this is more than the minimum value of 335 kg/m3 specified in the 
footnote to Table 12-7 (severe exposure). 
 
Coarse aggregate content: 
For 28 mm aggregate and sand having a fineness modulus of 2.80 
Table 12-4 gives volume of aggregate per unit volume of concrete = 0.67 
∴ mass of coarse aggregate = 0.67 x 1600 = 1072 kg/m3 
 
Admixture content: 
For 7% air content we typically require 0.5g of air-entraining agent per kg 
cement, giving 0.5 × 10-3 × 435 = 0.218 kg Water reduction typically 
requires 3g of water reducing agent per kg cement, giving 3 × 10-3 × 435 = 
1.305 kg Note: The amounts of air entraining and water reducing admixtures  
required to obtain the desired effects will be specified by the manufacturers 
of the specific admixtures used. 
 
Fine aggregate content: 
To date we have the following volumes of ingredients for 1 m3 of concrete: 
 
Water = 135/ (1x1000) = 0.135 m3 

Cement = 435/ (3.15x1000) = 0.138 m3 

Air (7.5%) = 1x (7/100) = 0.070 m3 

Coarse agge. = 1072/2.68x1000 = 0.382 m3 
 
Total volume = 0.743 m3 

∴ volume of fine aggregate = 1 - 0.743 = 0.257 m3 for 1 m3 of concrete 
 
giving quantity of fine aggregate = 0.257 x 2.64 x 1000 = 678 kg 
 
First proportions 
Hence, for 1 m3 of concrete, we have: 
water = 135 kg 
cement = 435 kg 
coarse aggregate = 1072 kg 
fine aggregate = 678 kg 
TOTAL = 2320 kg 
 
 



Note that the mass of the air-entraining and water reducing admixtures 
(a total of 1.523 kg) is negligible. 
 
We need to adjust the water content to account for absorption and moisture 
content of the aggregates. 
 
Coarse aggregate (2% MC) 1072 x 1.02 = 1093 kg 
Fine aggregate (6% MC) 678 x 1.06 = 719 kg 
 
Note that absorbed water does not contribute to the mixing water. 
 
Surface water from coarse aggregate = 2% - 0.5% = 1.5% 
Surface water from fine aggregate = 6% - 0.7% = 5.3% 
 

∴ required water = 135 - (0.015 x 1072) - (0.053 x 678) = 83 kg 
 
Final proportions: 
water (to be added) = 83 kg 
cement = 435 kg 
coarse aggregate = 1093 kg 
fine aggregate = 719 kg 
 
Should mix a trial batch in the laboratory to test the slump. Also make 
cylinders to test for strength at a particular age. Adjust the mix, if necessary. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



The following Tables have been extracted from “Design and Control 
of Concrete Mixtures”, 8th Edition, Cement Association of Canada. 

 

 
 

 
 



 

 
 
 
 

 



 

 
 
 

 
 

 
 
 



 
 



 
 

Figure 12.3 
 


