
Q1) An aggregate batch of 1.40 tons of mass and 1 m3 volume was obtained from an aggregate 

production facility. It was determined that the oven-dry mass of this aggregate batch was 1.34 

tons. In addition, a water absorption test was performed and after the test, the mass of the 

saturated and surface dry aggregate batch was determined to be 1.36 tons. Determine the 

moisture content and water absorption values of the aggregate batch. Calculate the amount of 

excess water on the surface of 950 kg of aggregates taken from this stock. 

 

Solution: 

 

WH = 1.40 t  WOD = 1.34 t  WSSD = 1.36 t 

 

𝑯(%) =
𝑊𝐻−𝑊𝑆𝑆𝐷

𝑊𝑆𝑆𝐷
  × 100 =

1.40−1.36

1.36
   × 100 = 2.94%  

𝑨𝒘 =
𝑊𝑆𝑆𝐷 − 𝑊𝑂𝐷

𝑊𝑂𝐷
× 100 =

1.36 − 1.34

1.34
× 100 = 1.49% 

𝑊𝑜 =
950

1 + 𝐻
=

950

1 + 0.0294
= 922.87 𝑘𝑔 

 

∆= 950.00 − 922.87 = 27.13 𝑘𝑔 𝑒𝑥𝑐𝑒𝑠𝑠 𝑤𝑎𝑡𝑒𝑟 

 

Q2) The sieve analysis was performed on three groups of dry aggregates and the results are 

given below.  According to the test results: 

 

a) Calculate the percentage passing (P%) of each aggregate. 

b) Find the appropriate mix ratio of each aggregate provided that the 45% of the aggregate in 

the mixture is coarser than 8 mm and 20% of the aggregate in the mixture is finer than 0.5 mm. 

c) Check the conformity of the mixing values to the limit values of the reference curves. 

d) Plot the grading curve of each aggregate and also the mix aggregate (4 curves in total) on the 

same graph. 

e) Calculate the fineness modulus of the mix aggregate, and interpret the fineness modulus 

value obtained. Does the fineness modulus give any idea about the gradation of the mixture 

aggregate? 

 

 
 

 

 

 

 

 



Solution:  

 

a) 

 

 
 

b) 

 

According to the given constraints find the mixing ratios of aggregates  

a + b + c = 1  

Pm,8 = 100 a + 59 b + 18 c = 55  

Pm,0.5 = 52 a =20  

By using three equations mixing ratios of the aggregates can be calculated. 

a = 38.5 % b = 13.3 % and c = 48.2 %  

 

c,d)  It conforms to the limit (reference) values: 

  

 
 

 

 

 

 



e) FMmix=5.36  

 

The fineness modulus of a mixture of aggregates is a measure (index) of the average particle 

size of the aggregate in the mixture. A higher fineness modulus indicates that the aggregate 

particles are coarser, while a lower fineness modulus indicates that the aggregate particles are 

finer. The fineness modulus is used in concrete mix design to ensure that the proportion of fine 

and coarse aggregate in the mixture is appropriate for achieving the desired strength, 

workability, and durability of the concrete. 

 

It does not give any idea about the gradation curve, only you can compare the fineness of the 

different batches of aggregates by using fineness modulus. 


