
YILDIZ TECHNICAL UNIVERSITY 

CIVIL ENGINEERING DEPARTMENT CONSTRUCTION MATERIALS DIVISION 
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QUESTION 1 

A material has a body-centered cubic (BCC) crystal structure with an atomic radius (r) of 1.857 Å 

and atomic mass of 23 g/mol. According to this: 

a) Find the length of the unit cell (a), the specific gravity (γ), the atomic packing factor (APF).    

 

 Solution 1: 

 

 



 

 

 

 

 

 

 



QUESTION 2 

A 10 cm cube made of a stone with a unit weight of 2.34 g/cm3 and a specific gravity of 2.72 g/cm3, 

weighs 2445 g when it is saturated.  

a) Calculate compactness (k) and porosity (p). 

b) Calculate water absorption ratio by mass (am) and by volume (av). 

c) The same material absorbs 25.2 g water from its base for 64th minutes by capillarity. According 

to this, calculate the time that water rises up to the top surface of a structural element with height of 

3 m. 

Solution 2: 

 

 

 



 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



QUESTION 3 

The capillarity experiment was performed on a stone sample with the dimensions of 10x10x10 cm 

and the results are given below: 

t (min) 0 1 4 9 16 25 36 

W (g) 620 622 624 627 629 631 632 

a) According to the given data, draw the “absorbed water amount (Q, cm3) – time (t, minute)” 

graphic of this material.  

b) Calculate the capillarity coefficient of this material by considering amount of absorbed water at 

36th minutes.  

Solution 3: 

 

 

 

 

 

 

 

 



QUESTION 4 

A concrete pipe has internal diameter of 80 cm and wall thickness of 4 cm. Permeability coefficient 

(Kp) of the concrete is 2x10-8 cm/sec. Calculate the amount of water loss daily under 6 atm pressure 

for a length of 1 km? 

Note: 1 atm ≈ 1000 cm-water column  

Solution 4: 

 

  

 

 



QUESTION 5 

A S420 class steel sample with a nominal diameter of 16 mm (ϕ16) was subjected to the uniaxial 

tension test. The gauge length of the extensometer (lo) is 100 mm and the results are given below: 

P (Load, N) 0 20100 40200 60300 80400 88400 108500 124600 115600 

Δl (Displacement, mm) 0 0.045 0.090 0.135 0.180 0.280 6.30 9.20 Fracture 

According to the given data: 

a) Draw the stress-strain (σ-ε) curve and calculate the limit of proportionality (σp), the yield strength 

(σy), the tensile strength (σt). 

b) Calculate the modulus of elasticity (E)  

c) Calculate the ductility (εk) if the final gauge length is measured as 90.0 mm after the fracture. 

d) Calculate the resilience (WR) and the toughness (WT) of this specimen. 

Solution 5: 

 

Stress and strain data points can be determined by using load and deformation measurements 

 

 

 

 



 

 

 

 

 



The slope of this linear segment corresponds  to the modulus of elasticity (E).  

This modulus  may be thought of as stiffness, or a material’s resistance to elastic deformation. 

 

c) Calculate the ductility (εk) if the final gauge length is measured as 90.0 mm after 

the fracture. 
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QUESTION 6 

A tensile stress is to be applied along the long axis of a cylindrical brass rod that has a diameter of 

10 mm. Determine the magnitude of the load required to produce a 2.5.10-3 mm change in diameter 

if the deformation is entirely elastic. (For brass, the modulus of elasticity is 97 GPa and the 

Poisson’s ratio is 0.34). 

Solution 6: 

 

 

 

 

 


