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ABSTARCT  
Through experimental testing, of series of concrete beams, the author wanted to obtain the tension values in the 

reinforcement and concrete under the simultaneous load; the occurrence of first cracks and monitoring of their 

development until the break of the beam and the measured values compared to the calculated ones with the 

purpose of more realistic analysis and unprovement of the existing theory for calculating the reinforced concrete 

constructions. 

Aim: The contribution , although slight, to the theory of the constructions calculation made of the reinforced 

concrete to be economically payable. 
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I. INTRODUCTION 
The behavior of the reinforced concrete 

beams bending stressed was the topic of many 

experimental researches up to date. The author’s 

attitude is to describe the behavior of the liner 

systems at the influence of the transversal forces 

loaded up to cracking. All that should be done 

concerning his own experiments and their analysis. 

The importance of these researches is very big not 

only for the theoretical analysis of the construction 

behavior but for possible questions concerning the 

economical justification of the material use for the 

concrete making as well. The rational became not 

only the obligation but the imperative as well. 

 

II. THE RESEARCH PROJECT 
The two sets of the reinforced concrete 

beams were tested. One beam set was reinforced by 

the smooth armature (fig. 1) of the vertical, oblique 

and vertical oblique stirrups bending stressed up to 

the cracking.  

 

 
 

 

 

 

 

 
Fig.1 The way of the beam reinforcement 

 

The other beam set was reinforced without 

any stirrups whose armature was for the bending 

moment of a force acceptance but not for 

transversal force acceptance. It was used as a reper 

of the gauging beams. 

The beams of both sets were made 

according to the concrete mix design (MB 40) with 

three fractions and with the cement with the 

addition of the slug (PC 20-45). 

After making the beams all at them were 

exposed to steam curing for 6 hours. After that 

activity all the beams were intensively wetted for 3 

days. All the beams short-time loaded by the 

contracted force in l/2 beam up to the cracking. 

 

III. THE RESEARCHES RESULTS 
The paper presents the load that provokes 

the cracking, the blow holes and the process of 

their appearance under the load enlargement. The 

first cracks on the beam (fig.2) appeared at the 

force of 373, 0 kN.  This force was 22,295% bigger 
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than the experimental load. The hole on the left 

crack was 0, 05 mm and on the right crack it was 

0,08 mm. the cracks on the rest of the beams 

appeared to the rest of the beams appeared at the 

force of 305 kN i.e. a= 4,211 Mpa (fig.3) at 

shearing stress. The force bigger 68,205% than the 

working load provoked stress was G=5,073 MPa 

when the first cracks appeared in the neutral level. 

The stress in the oblique stirrup in the middle third 

of the range at the force of 495 kN was: in the 

lower area i.e. in the middle part it was 217,5 MPa 

and in the neutral level it was 214,2 MPa; in the 

upper area it was 210,69 kN. 

 

 
Fig.2 First cracks 

 

In this load period some concrete cracks appeared. 

The stress values in the stirrups were as follows: 

211,3 MPa in the middle stirrup. 

 

17= 148,05 Mpa in the oblique stirrup 

87= 173,42 Mpa in the oblique stirrup 

19= 54,3 Mpa in the oblique stirrup 

 

 
Fig.3 The cracking of the beam 

 

Some cracks appeared between the 

measured places (i.e. the pressure)  and  

in the middle part of the beams at this stress. The 

calculation stress in the horizontal armature for the 

exploitation load was a=209,311Mpa and  it was 

a=205,3 Mpa according to the limited state. 

 
Fig.4 The cracking of the beam 

 

The calculation stress in the stirrups 

a285 Mpa and a428,2 Mpa according to the 

limited state. The cracks appeared in the beams at 

the force of 615 kN. The maximum transversal 

force was Q=310,25 kN. The measured stress in the 

armature for the bending moment acceptance was 

bigger in the rib than in the armature of the 

expended lower foot. The measured stress in the 

tensed armature for the operation load was 

a153,41 Mpa . The middle value of the 

measured stress in the armature was less than the 

calculation. 

 

IV. CONCLUSION 
In reference to the analysis of the performed tests, 

the first cracks appeared. 

- in inadequately mortared standard beams, 

reinforced with smooth reinforcement, 

- in beams reinforced with reinforcement for the 

reception of the principal tension, stress, under 

tensions whose values ranged from  

- The appearance of the first cracks depends on 

the concrete nurturing concrete quality. Their 

development depends on the methods of the 

reinforcing concrete. 

- For short-time, before the first cracks, linear 

elements of the reinforced concrete behave 

elastifically. 

- Measured tension in the armature for the 

reception of the principal tensions stress is 

below the tensions obtained by the limit states 

theory for the exploitation load. 

- By increasing the load, the width and length of 

cracks increased, the compressed zone of 

concrete decreased, while the level arm of the 

internal forces increased. 

-   The beam during the first cracks and increase 

of load began to behave like a bow with the 

grappling . 

- Break force depended on the built of the 

quality used concrete. 
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- In beams, where the built in process was low 

grade, a premature break appeared at the 

junction of the lower rib flange. 

- In beams with "T" intersection, the panel 

positioned above the neutral line, it does not 

participate in the transfer in the transfer of the 

normal compressive tension. 

- Safety factor should be adopted depending on 

the load, functional conditions of the structure, 

the state of tensions and the cross section. 

- It is necessary to check carefully the quality of 

steel for the reinforced concrete. 
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