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ABSTRACT 
Concrete is a composite building material wich has a high usage area. The quality and properties of the concrete 

material produced may vary according to the type of application and the application area. Especially it is 

important to examine these changes of the concrete used in the bearing elements. For this purpose, in this study, 

concrete core specimens were taken in vertical and horizontal directions from different height points of the 

concrete columns produced in 40x40x250 cm dimensions. Ultrasonic pulse velocity and compressive strength 

measurements were performed on cored specimens. The obtained data are compared with each other and the 

regions with the highest and lowest values of strength are determined and the strength loss is expressed as a 

percentage. The highest strength values were observed in the samples taken in the lower region and in the 

vertical direction. 
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I. INTRODUCTION 
Concrete is an artificial building material 

obtained by mixing together, aggregate, cement, 

water and some minerals and chemical additives 

when necessary, initially obtaining the desired mold 

shape since it is fluid at the beginning, and after 

hardening it can provide the necessary strength for a 

certain carrying force with high durability [1]. 

The compressive strength of concrete is 

taken into account when the constructions are 

designed. Knowing the compressive strength of 

concrete also provides information another 

properties such as shear strength, tensile strength, 

abrasion resistance and permeability [2]. 

Different methods are used to determine the 

compressive strength of concrete. Standard cubic or 

cylindrical test samples are taken during the pouring 

of the concrete instead for similar tests for 

determining the quality of concrete. The strength 

values of these samples are determined according to 

the 28 day compressive strength [3]. 

The most important property expected from 

the concrete is that the compressive strength is high. 

High-strength concrete generally has low void ratio, 

low water permeability, resistance to abrasion and 

resistance to external influences [4]. 

The compressive strength of concrete is 

vital to the structural integrity of the reinforced 

concrete system. Therefore it is very important to 

know the compressive strengths of different building 

elements after the completion of construction, both 

in construction phase and in control and evaluation 

[5]. 

Concrete compressive strength is one of the 

important parameters affecting the seismic 

performance of construction. For this reason, it is 

very important to determine the concrete strength of 

the reinforced concrete structures as close as 

possible to the seismic performance [6]. 

Determination of the concrete compressive 

strength includes damaged methods such as the core 

method in which a section cut through hardened 

concrete is tested and undamaged methods in which 

the surface hardness or the speed of ultrasonic waves 

is measured [7]. 

The only purpose of taking the core from 

the concrete is not to obtain data for evaluation of 

structural adequacy against earthquake. In the case 

of surface abnormalities, in determining the depth of 

cracks, in various situations, can be taken to get the 

core in concrete [8]. 

 

II. MATERIALS AND METHODS 
In this study, ready mixed concrete was 

used  which produced in the concrete plant. As 

binder material CEM I 42.5 R type cement 

according to TS EN 197-1 [9] was used. Natural 

aggregate material was selected as coarse aggregate. 

The mixing ratios of the materials entering the 1m³ 

concrete composition are given in Table 1.  

In this study, 40x40x250 cm columns were 

produced and ready-mixed concrete was placed in 

one operation without vibrator application. After 

storage for 5 months outdoor conditions throughout 

the column was transferred to a special facility, to be 

broken and exploded wherein the lower-middle-

upper region of 40x40x25 cm in size (Figure 1).       

4 pieces of 10x20cm cylindrical core samples were 

taken out from the separated parts in horizontal and 

vertical directions according to the concrete casting 
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direction and then dimensioned to be slenderness 

ratio 1. 

 

Table 1. Amount of materials entering 1m
3
 concrete 

composition(kg) 

 

 

Figure 1. Column application and removal of core 

samples 

2.1. Ultrasonic Pulse Velocity Methods 

Ultrasonic pulse velocity measurements were made 

according to ASTM C 597 [10]. Readings were 

performed with each sample surface saturated with 

dry water. 

2.2. Compressive Strength Methods 

Concrete core samples are broken in accordance 

with TS EN 12390-3 [12] and TS EN 13791 [11]  at 

a loading speed of 6 MPa / sec in a 200 ton pressure 

press in Adıyaman University Civil Engineering 

Construction Materials Lab. 

 

III. FINDINGS 
3.1. Ultrasonic Pulse Velocity Findings 

The ultrasonic pulse velocity data of the 

concrete core samples taken in horizontal and 

vertical directions with respect to the direction of 

concrete casting are given in Table 2. When the data 

were examined, it was observed that the highest 

pass-through values were read from the samples 

taken in the horizontal direction from the middle 

region. When the samples in all the regions are 

examined, higher results are obtained in the concrete 

cores taken in the horizontal direction than in the 

samples taken in the vertical direction. 

 

Table 2. Ultrasonic  pulse velocity data for concrete 

core samples 

Series Name Ultrasonic Pulse 

Velocity (km/sn) 

Average 

(km/sn) 

Lower 

Horizontal 

1 4,54 4,52 

2 4,56 

3 4,47 

Lower 

Vertical 

1 4,33 4,50 

2 4,57 

3 4,37 

Middle 

Horizontal 

1 4,62 4,75 

2 4,91 

3 4,66 

Middle 

Vertical 

1 4,72 4,64 

2 4,56 

3 4,65 

Upper 

Horizontal 

1 4,58 4,61 

2 4,75 

3 4,52 

Upper 

Vertical 

1 4,76 4,58 

2 4,45 

3 4,54 

 

3.2. Compressive Strength Findings 

The compressive strength data of the 

concrete core samples taken in the horizontal and 

vertical directions with according to the concrete 

casting direction are given in Table 3. When the 

strength values of the specimens are examined, it is 

observed that the strength values of the samples 

from the lower region to the upper region of the 

column are decreased. It is also seen that the strength 

values of samples taken in the vertical direction in 

the concrete core samples in the Lower-Middle-

Upper regions are higher. 

 

Table 3. Strength values of concrete core samples 

taken in horizontal and vertical direction 

Series Name Compressive 

Strength (MPa) 

Average 

(MPa) 

Lower 

Horizontal 

1 22,99 25,62 

2 24,23 

3 29,65 

Lower 

Vertical 

1 29,64 26,74 

2 26,61 

3 23,98 

Middle 

Horizontal 

1 23,86 25,05 

2 26,70 

3 24,59 

Middle 

Vertical 

1 24,23 25,57 

2 27,40 

3 25,08 

Upper 

Horizontal 

1 21,29 20,91 

2 21,14 

3 20,31 

Upper 

Vertical 

1 23,14 22,27 

2 22,15 

3 21,53 
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The average value of the compressive 

strength values of the concrete core samples taken in 

the horizontal (red line in Fig.) direction was 

determined as 25.62 MPa in the lower zone, 25.05 

MPa in the middle zone and 20.91 MPa in the upper 

zone. The average values of the compressive 

strength values of the concrete core specimens taken 

in the vertical (blue line Fig.) direction were 

determined as 26.74 MPa in the lower region, 25.57 

MPa in the middle region and 22.27 MPa in the 

upper region (Figure 2). 

In the spilled column concrete, the strength 

values in the lower region are assumed to be 100%, 

and accordingly the change in strength with respect 

to the core samples taken in the horizontal and 

vertical directions together with the middle and 

upper regions is shown in Fig. 3. 

 
Figure 2. Change of  compressive strength of core 

specimens taken in horizontal and vertical direction 

 

 
Figure 3. The percentage change in  compressive 

strength of concrete core specimens by area 

 

When the changes of the concrete core 

samples taken in the horizontal direction according 

to the direction of concrete casting were examined, 

the percentage value in the middle region was 

determined as %97.77 and in the upper region 

%81.61. When it goes up from the lower region, 

there is a loss of compressive strength ratio           % 

2.23, this value  %18.39 in the upper region. When 

the changes of the concrete core samples taken in the 

vertical direction with respect to the concrete casting 

direction were examined, the strength value in the 

middle region was determined as %95.62 and in the 

upper region %83.28. In the cored specimens taken 

in the vertical direction, %4,38 strength loss was 

observed in the middle region and %16,72 strength 

loss was observed in the upper region. 

 

IV. CONCLUSION 
This study investigated that the effect of 

concrete core specimens taken from different parts 

of the column in different directions and on the 

compressive strength, it was concluded that: 

 When the compressive strengths of the core 

elements taken in different directions in the 

column were evaluated, it was determined that 

the strength values of the concrete cores taken 

in the vertical direction with respect to the 

concrete casting direction were higher than the 

concrete cores taken in the horizontal direction. 

 The compressive strengths of the concrete core 

samples taken in the horizontal direction with 

respect to the concrete casting direction were 

determined as 25.62 MPa in the lower zone, 

25.05 MPa in the middle zone and 20.91 MPa in 

the upper zone. 

 The compressive strengths of concrete core 

specimens taken in vertical direction with 

respect to the direction of concrete casting were 

determined as 26.74 MPa in the lower region, 

25.57 MPa in the middle region and 22.27 MPa 

in the upper region. 

 When the compressive strength values in the 

regional case are examined, it is observed that 

the highest strength values are in the lower 

region of the concrete core samples taken in the 

horizontal and vertical direction, and the lowest 

strength values are in the upper region of the 

column element. 

 When the strength loss in the concrete cores in 

the horizontal direction was investigated locally, 

it was determined that the  strength loss was 

%2.23 in the middle region and %18.39 in the 

upper region. 

 When the strength loss in the concrete cores in 

the vertical direction was investigated locally, it 

was determined that the  strength loss was 

%4.38 in the middle region and %16.72 in the 

upper region. 
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