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Annotation: The article presents the results of testing a reinforced concrete crossbar and a fragment of 

a ceiling with prefabricated multi-hollow slabs for a short-term load. The bearing capacity and 

deflections of beams are compared without and taking into account joint work with hollow-core slabs. 

Nowadays, when designing multi-storey frame buildings, their staged erection, and, accordingly, 

loading is not taken into account in the calculations. In addition, in monolithic reinforced concrete 

frames, the joint work of prefabricated multi-hollow reinforced concrete slabs with crossbars is not 

taken into account. This is explained by the fact that the experimental data on taking into account the 

joint operation of crossbars with multi-track slabs is not sufficient. To evaluate the joint operation of 

crossbars with multi-track slabs, an experimental study of the model of a prefabricated-monolithic 

crossbar on the auction of short-term loads was carried out. 
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The construction of multi-storey frame buildings is carried out according to a staged scheme. At the same 

time, as the number of floors increases, the design scheme of the system changes. The loading of the frame in 

this case is mainly carried out by constant loads from the own mass of the structures, also according to the 

staged scheme [1-3]. 

At present, when designing multi-storey frame buildings, their staged erection, and, accordingly, loading is 

not taken into account in the calculations. In addition, in monolithic reinforced concrete frames, the joint work 

of prefabricated multi-hollow reinforced concrete slabs with crossbars is not taken into account. This is 

explained by the fact that the experimental data on taking into account the joint operation of crossbars with 

multi-track slabs is not sufficient. 

To evaluate the joint operation of crossbars with multi-track slabs, an experimental study of the model of a 

prefabricated-monolithic crossbar on the auction of short-term loads was carried out. 

Two series of floor models with prefabricated multi-hollow slabs were made on a scale of 1:4. 

In the first series, samples were made and tested - reinforced concrete crossbars with a section of 100x100 

mm and a length of 1460 mm. The scheme of reinforcement of a reinforced concrete crossbar is shown in 

Fig.1. The samples are made of heavy concrete class B20 and steel longitudinal reinforcement 28 A400. As 

a transverse reinforcement 22 Vr410 is used. 

. 
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Fig.1. Reinforcement and frame type K-1 

In the second series, floor models with prefabricated multi-hollow slabs were made and tested. Hollow-core 

slabs are made of fine-grained B20 class concrete on a scale of 1:4 (Fig. 2). The slab was reinforced with Vr-1 

class reinforcement with a diameter of 3 mm. 

 

Fig.1. Cross section and reinforcement of a hollow core slab 

  

Fig.3. Crossbar formwork Fig.4. Hollow core formwork 

To assess the strength and deformation characteristics of concrete, auxiliary samples were made and tested - 

cubes, prisms. These samples were stored with the main samples under laboratory conditions at normal 

temperature and humidity. Auxiliary samples were tested in accordance with the requirements of GOST at the 

age of concrete 28 days. 

In each series, three samples were made and tested. 
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Samples of the first series (crossbars) were tested by two concentrated forces (Fig. 5). The load was 

transferred by a hydraulic jack. Loading was carried out in steps. Before the formation of cracks, the load in 

each stage was 0.05Р, where Р is the breaking load. After the formation of cracks - 0.1R. Samples were 

brought to destruction. When testing crossbars, the own mass of the plates was taken into account as an 

external load. 

Samples of the floor model were also tested by two concentrated forces (Fig. 6). Loading was carried out in 

the same way as for crossbars. 

  

Fig.5. Beam testing Fig.6. Floor Model Test 

During the test, the moment of crack formation and their development, deflections of samples in the middle of 

the span, deformations of tensile reinforcement and concrete of the compressed zone were recorded. The 

parameters were measured by dial gauges with an accuracy of 0.01 mm. 

Schemes of crack formation in the samples are shown in Figs. 7 and 8. 

 
 

Fig. 7. Scheme of cracks in samples first series Rice. 8. Scheme of cracks in samples second 

series 

 

Rice. 9. Types of cracks in tested samples 

The "M - f" dependence for the samples of the first and second series is shown in fig. 10. 
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Fig. 10 Dependence "M - f": 

1. without taking into account the joint work of the plate; 

2. Considering the joint work of the plate 

The test results are given in the table below: 

Indicators 

Without taking 

into account 

joint work 

With taking into 

account joint work 

of the slab 

Relationships of indicators 

without taking into account and 

taking into account joint work 

Mcr,кНм 2,57 6,29 6,29/2,57=2,45 

Mu,кНм 4,04 10,33 10,33/4,04=2,56 

f, мм 8,73 5,4 8,73/5,4=1,62 

Conclusion 

1. Taking into account the joint work of multi-hollow reinforced concrete floor slabs with crossbars greatly 

influenced the moment of crack formation. The crack resistance of a prefabricated monolithic reinforced 

concrete crossbar increased in 2.45 times; 

2. Taking into account the joint work of multi-hollow reinforced concrete floor slabs with crossbars also 

greatly influenced the bearing capacity of the prefabricated monolithic crossbar. The bearing capacity of 

the prefabricated monolithic reinforced concrete crossbar increased by 2.56 times. 

3. The deflections of the prefabricated-monolithic crossbar decreased by 1.62 times. 

References 

1. Khamrakulov U.D., doctoral student (PhD), SamSACI. The stress-deformed analysis of multi-storey 

building frame elements adjusted its construction and loading stage. International Journal For Innovative 

Engineering and Management Research. Volume 09, Issue 10, Pages: 189-193. 

2. Nikonorov R. M. Sovmestnaya soprotivlyayemost, deformativnost zhelezobetonnykh elementov 

perekrytiya sborno-monolitnykh karkasov s ploskimi plitami i skrytymi rigelyami //Moskva. – 2008. 



 INTERNATIONAL JOURNAL ON HUMAN COMPUTING STUDIES 

    https://journals.researchparks.org/index.php/IJHCS e-ISSN: 2615-8159 | p-ISSN: 2615-1898 

Volume: 04 Issue: 2 | Feb 2022 

 

© 2022, IJHCS | Research Parks Publishing (IDEAS Lab) www.researchparks.org | Page 67 

Copyright (c) 2022 Author (s). This is an open-access article distributed under the terms of Creative Commons 

Attribution License (CC BY).To view a copy of this license, visit https://creativecommons.org/licenses/by/4.0/ 

3. Varlamov, Andrey Arkadyevich, and Olga Vyacheslavovna Nikitina. "Analiz eksperimentalnykh dannykh 

issledovaniya raboty sborno-monolitnogo perekrytiya s novym variantom shponochnogo styka." Vestnik 

Yuzhno-Uralskogo gosudarstvennogo universiteta. Seriya: Stroitelstvo i arkhitektura 15.3 (2015). 

4. BOSAKOV, Sergey Viktorovich, Aleksandr Ivanovich MORDICh, and Valeriy Nikolayevich 

SIMBIRKIN. "K povysheniyu nesushchey sposobnosti i zhestkosti perekrytiy, obrazovannykh 

mnogopustotnymi plitami." Promyshlennoye i grazhdanskoye stroitelstvo 4 (2017): 30-36. 

5. Khamrokulov U.D., Usmanov V.F. Sinchli binolarning rigellarini bosқichma-bosқich yuklanishini 
ҳisobga olib loyiҳalash. «Memorchilik va қurilish muammolari», № 1 son, 2019, 44-48 b. 

6. Shpeter A. K. i dr. MNOGOPUSTOTNAYa PLITA PEREKRYTIYa PONIZhENNOY VYSOTY S 

OGRANIChITELYaMI. – 2012. 

7. Karyakin A. A. i dr. Ispytaniye naturnogo fragmenta sborno-monolitnogo karkasa sistemy Arkos s 

ploskimi perekrytiyami //Vestnik Yuzhno-Uralskogo gosudarstvennogo universiteta. Seriya: Stroitelstvo i 

arkhitektura. – 2009. – №. 35 (168). 
8. Huang Z., Burgess I. W., Plank R. J. Modeling membrane action of concrete slabs in composite buildings 

in fire. II: Validations //Journal of Structural Engineering. – 2003. – T. 129. – №. 8. – S. 1103-1112. 

9. Tena-Colunga A., Chinchilla-Portillo K. L., Juárez-Luna G. Assessment of the diaphragm condition for 

floor systems used in urban buildings //Engineering Structures. – 2015. – T. 93. – S. 70-84. 

10. Asiz A., Smith I. Connection system of massive timber elements used in horizontal slabs of hybrid tall 

buildings //Journal of Structural Engineering. – 2011. – T. 137. – №. 11. – S. 1390-1393. 

11. Kovalov, Andrii, et al. "Experimental and computer researches of ferroconcrete floor slabs at high-

temperature influences." Materials Science Forum. Vol. 968. Trans Tech Publications Ltd, 2019. 

12. Crawford R., Ward H. S. Determination of the natural periods of buildings //Bulletin of the Seismological 

Society of America. – 1964. – T. 54. – №. 6A. – S. 1743-1756. 

13. Chua Y. S., Liew J. Y. R., Pang S. D. Modelling of connections and lateral behavior of high-rise modular 

steel buildings //Journal of Constructional Steel Research. – 2020. – T. 166. – S. 105901. 

14. Zyma O. E. et al. Works execution organization at reconstruction and renovation of buildings after the fire 

with usage of slabs lifting method //International Journal of Engineering & Technology. – 2018. – T. 7. – 

№. 2.23. – S. 242-246. 

15. Khamrokulov U.D. Rigelning kўpbўshliқli temirbeton plitalar bilan birgalikda ishlashi. «Arkhitektura va 

shaҳarsozlik: ўtmish, bugun, kelazhak». Respublika ilmiy va ilmiy-amaliy anzhuman, 2021, 435-438 b. 

16. Abdlebasset Y. M., Sayed-Ahmed E. Y., Mourad S. A. Seismic analysis of high-rise buildings with 

transfer slabs: state-of-the-art-review //Electronic Journal of Structural Engineering. – 2016. – T. 16. – №. 
1. – S. 38-51. 

17. Johnson R. P. Composite Structures of Steel and Concrete: beams, slabs, columns and frames for 

buildings. – John Wiley & Sons, 2018. 

18. Doǧangün A. Performance of reinforced concrete buildings during the May 1, 2003 Bingöl Earthquake in 

Turkey //Engineering Structures. – 2004. – T. 26. – №. 6. – S. 841-856. 

19. Wang J., Wang W. Macromodeling Approach and Robustness Enhancement Strategies for Steel Frame 

Buildings with Composite Slabs against Column Loss //Journal of Structural Engineering. – 2022. – T. 

148. – №. 1. – S. 04021238.

 


