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ABSTRACT:  The bodies are studied taking into account the fact that they deform under the action of the tasks. The 

size of the deformations depends on the elastic characteristics of the material, the shape and dimensions of the body, and 

the size and mode of application of the loads.  

In this paper are studied samples of cement mortars which are subjected to tensile stress and is measured the breaking 

load. 
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1. INTRODUCTION  
 

 If only the axial or normal N forces applied 

in the center of the section appear in the cross 

sections of a bar as a result of the internal 

forces, the bar is subjected to tensile or pure 

compression. 

When in all the cross sections of a bar the 

axial force is the same, the bar is subjected at 

tensile or homogeneous compression[1]. 

If the force on the surface unit at any point of 

the section is σ, an elemental surface dA 

corresponds to an elementary force 

 dN = σ dA and the resultant N of these forces 

will be: 

 

 
A

dA
A

dN  N                                              (1) 

 

obtaining the fundamental formula of the 

tensile or compression request in the form, 
 

A

N
                                                               (2) 

 

If in the cross section of a resistance element 

there is only one effort and this is axial N   

 

 

 

effort, it is said that in that section it is 

performs an axial load. If axial stress is 

positive, axial stress is called traction (tensile) 

and if the axial stress is negative, the stress is 

of compression [2]. 

 For axial traction request, total deformation is 

called extension and for compression is called 

shortening[2]. 

An axially stressed element can be computed 

from the strength condition (imposed σa) or 

the rigidity condition (when εa or Δla is 

required) [2]. 

 

2. THEORETICAL ASPECTS 
 

Cement mortar is one of the materials that  

behaves differently at tensile, compared to 

compression. Its compressive strength is 

much higher than the tensile.  

Also the resistance varies with the time that 

has elapsed since the test specimen was made. 

In standard, a tensile and compression test is 

provided in three steps: 3 days after making 

the samples, 7 days and 28 days [3]. 

In this paper are studied the cement mortars 

samples lasting more than 28 days from the 

date of manufacture due to their strength. 

Both tensile strength and compressive 
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strength can be determined with the simple 

relationship: 

 

σr =  
0A

P
 (kgf/cm²)                                       (3) 

 

where:  P - is the force of tensile/compression 

Ao - is the area of the minimum section of the 

samples. 

 

3. EXPERIMENTAL PART 
 

The tensile test is carried out on a special 

machine shown in figure 1 with: 

1- bay, 2 -lower jaw, 3 -sample, 4 -upper jaw, 

5 –lever, 6 –joint, 7 –screw, 8 –resort, 9 -drive 

screw, 10 -worm gear, 11 -electric motor,  

12 - tracer, 13–scale, 14 -shock absorber, 

15 - decoupling contact. 

   

                                                                           

 

 
 

Figure 1. The special machine of tensile test 

 

As this is fixed, the bolt 9 moves vertically by 

pulling the lower end of the spring 8 with a 

force that can be measured by an indicator on 

the dial 12. The spring 8 functions in this case 

as a dynamometer.  

The force exerted by the spring 8 is 

transmitted to the end of the lever 5 which it 

rotates around the hinge 6, thereby exerting a 

traction force on the other end of the bar by 

means of the rod 4 from which the upper jaw 

4 of the sample 3 is attached, the sample 

being also caught in the lower jaw 2. 

Increasing the force is done until the sample is 

broken when the lever 5 automatically rotates 

around the hinge 6 by being pulled by the 

spring 8. 

At the moment of breaking the sample, the 

sample, the force of resistance in the rod 4 

disappearing, the lower arm of lever 5 touches 

the electrical contact 15, which causes the 

changes of the motor sense rotation 11, the 

lowering of the indicator 12 from the scale 13 

to start to a new measurement in the same 

time with the abutment of the lever which 

falls freely, shockly, onto the rod 14, provided 

with a damper rubber.  

In the variant with the rectangular prism test, 

the jaws or gripper jaws 2 and 4 of the 

machine, are made in the laboratory by the 

shape of figure 2 [3].  

It is to be maintained here that, according to 

figure 2, the lever 4  of the jaw 1 has another 

screw 7, with the possibility of varying the 

length of the jaws and even exerting a force 

on the sample for fastening, the force which is 

automatically recorded by the indicator (or 

tracer) on the dynamometer scale 13.  

For each measurement, it is to be taken into 

account that, before exerting any force on the 

sample, 
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Figure 2. The gripper  jaws 

 

(1-the jaw body, 2-the rib fences, 3-the sample,  4-the clamping screw in the lever) 

 

 

the indicator (traser12) indicates "zero". 

The tensile test is performed on cement 

mortar specimens with a curing time of at 

least 28 days. 

The specimens are confessed in simple 

patterns with parallelepipedal shape.  

The cement mortar specimens have the shape 

of fig. 3. 

 

                                         

 

 
 

Figure3. Samples parallelepipedal shape 

 

Its dimensions will be: 

l = 80 mm 

b = 20 mm 

h = 25 mm 

Standard cross-section is: Io = 2x2,5 = 5 cm²  

For working with the test machine we have to 

do the next steps: set the machine to 0, fix the 

sample between the jaws of the machine and 

start the electric motor.  

By means of lever 5, the loading takes place 

continuously until the sample is broken. It 
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reads on the recorder the displacement of the 

lever end until the sample is broken, the 

construction of the test machine allowing for a 

1 mm displacement to have a force of 0.55 

kgf, thus we can determine the breaking load 

 

CONCLUSIONS 
 

If in the cross section of a resistance element 

there is only one effort and this is axial N 

effort, it is said that in that section it is 

performs an axial load.  

If axial stress is positive, axial stress is called 

traction (tensile) and if the axial stress is 

negative, the stress is of compression. 

The samples are subjected to tensile stress 

until breaking and we can observe that the 

diagram of the tests are not very different for 

many of the samples.  

This test show that the mortar cements 

samples have almost the similar behave at the 

tensile stress.  

There are some differences but because the 

process of obtaining the samples and the 

materials we have to perform at least 8-10 

tests to have a correct image of the stress. 
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