
140 

624.012.4-183.2 

-

 

EXPERIMENTAL AND NUMERICAL STUDIES OF THE STRESS-STRAIN 
STATE OF A REINFORCED CONCRETE DOUBLE-HINGED ARCH 
MADE OF HIGH-STRENGTH CONCRETE 

  
 ORCID ID: 0000-0003-1746-9991, 

ORCID ID: 0000-0002-8261-692X,   
ORCID ID: 0000-0002-0499-7544 

 
 

Babich Y., doctor of technical sciences, professor, ORCID ID: 0000-0003-1746-
9991; Karavan V., candidate of technical sciences, associate professor, ORCID 
0000-0002-8261-  Karavan B., assistant, ORCID ID: 0000-0002-0499-7544 
(The National University of Water and Environmental Engineering, Rivne)   

 

. 
  

 
-

 
 
The article analyzes the works of foreign scientists covering the state of 
experimental and theoretical research on reinforced concrete arches, in 
particular: the scope of application of reinforced concrete arch structures in 
construction; stress-strain state; review of experimental studies of reinforced 
concrete double-hinged arches. The design of the prototype is described, the 
materials and their main physical and mechanical characteristics are specified. 
The test procedure for the experimental arch is described, test schemes with the 
placement of measuring devices and their loading modes are shown. The 
operation of a two-hinged reinforced concrete arch made of high-strength 
quick-setting concrete was experimentally investigated, which made it possible 
to determine the features of the stress-strain state of the belt sections and the 
nature of the development of deflections and cracks under single static loads. 
The results of experimental studies of a reinforced concrete double-jointed arch 
without tensioning made of C90 class concrete are presented. For the prototype 
of the arch, the diagrams of the dependence of "load - concrete deformation", 
"load - reinforcement deformation", "load - deflection", "load - displacement 
of supports", and diagrams of the dependence of the crack opening width and 
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the number of cracks in the arch belt on the loads were constructed. The results 
of a numerical experiment on the calculation of an experimental double-hinged 
reinforced concrete arch under a single short-term load by the finite element 
method in the LIRA-SAPR are presented. The data obtained from the 
numerical experiment were compared with the data obtained from the 
experimental study of the arch. Based on the results of experimental and 
theoretical studies of the stress-strain state of a reinforced concrete arch made 
of high-strength concrete, conclusions were formulated. 
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1 -
2,854 40,873 49,163 -3,320 41,669  52,224 0,860 0,981 0,941 

2 -
3,104 43,643 58,855 -3,410 44,520  60,139 0,910 0,981 0,979 

3 -
1,997 46,043 67,255 -2,100 47,222  69,763 0,951 0,975 0,964 

4 3,500 48,470 77,000 3,620 49,243  80,398 0,967 0,984 0,958 
5 1,191 0,000 87,743 1,380 0,000  90,300 0,863 0,000 0,972 
13 0,000 38,941 90,443 0,000 39,043  94,903 0,000 0,997 0,953 
 k 0,910 0,982 0,961 
  0,044 0,007 0,012 
 Vc, % 6,18 1,0 1,42 
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