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Anomauin

L]s Hayxkosa poboma onucye 3acmocy8amHs ma peyenmypy npucomySants camoyyiibHIOI0UUX OemoHie Ha OCHOGI
cynepniacmugbikamopie weenuyapcokoi gipmu Sika ons 3ani300emoHHUX MOcmosux KoHcmpykyiiu. OKpecieHo npudunu
3ACMOCYB8ANHA  CAMOYWITLHIOIOYUX DemoHis, d, MAKodC, PAYIOHATLHY 001acmb GUKOPUCMAHHL Y  MOCMOBOMY
6y0igHuymei. Taxooic HagedeHo NPUKIAO NPONOHOBAHY peyenmypu 6emoHHOI cymiui.

Kiro4uoBi ci10Ba: MocToBa criopyaa, nposiTHa OymoBa, HakJIalHa IUIMTA, MAaCUBHA MOCTOBA 3aj1i300€TOHHA OTIOpa,
CaMOYIIITbHIOYHNA OCTOH, CynepIuiacTudikaTop.

Abstract

This scientific work describes the application and formulation of preparation of self-compacting concrete based on
superplasticizers of the Swiss company Sika for reinforced concrete bridge structures. Have been outlined the reasons
for the use of self-compacting concrete and the rational field of use in bridge construction. Also have been given an
example of the proposed concrete mixture recipe.
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Introduction

Bridge structures are key objects on roads of state, regional and local importance. The importance of
bridge structures increases significantly in times of military conflicts to ensure appropriate military logistics
[1, 2]. Monolithic reinforced concrete is mainly used for new construction, major repairs and reconstruction
of bridge structures. This effective building material has a number of advantages over its main competitors —
metal structures and brick structures. One of these advantages is the possibility of forming an arbitrary structure
in shape. However, this advantage is, at the same time, a disadvantage of monolithic reinforced concrete,
because there is a need to create complex formwork systems and the need to compact concrete mixtures in
compressed construction or reconstruction conditions with vibration energy. Therefore, the creating such
concrete mixtures that would be easy to form with minimal energy consumption is an important and urgent
task [1]. This task especially applies to span structures and massive bridge supports. Today, this scientific task
is solved in various ways, including the use of self-compacting concrete (SCC) [1, 3, 4].

Main part of research

Self-compacting concrete (SCC) is most appropriate to use in the repair and reconstruction of high,
massive, densely reinforced bridge piers, where the height of the subgrade sometimes reaches ten or more
meters.

At the same time, the hydraulic pressures are so significant, due to the high density of the concrete mixture
and its great height, that any additional effects, for example, during vibration, can lead to the destruction of
formwork systems (fig. 1).

In addition, for the formation of an ideal planar surface of overhead slabs of span structures, it is also
advisable to use self-sealing solutions with micro-flavored fiber (fig. 2).

The main advantages of self-compacting concrete over heavy concrete of the classic recipe are its easy
ability to self-form, the absence of shrinkage cracks with proper care, and the absence of the need for vibration.
All this is achieved by reducing the viscosity of the concrete mixture without adding excess water by
introducing supper plasticizers into the concrete mixture (fig. 3).
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Figure 1 — Example of a high-rise formwork system for the reconstruction of a bridge supports.
Concreting works were carried out using SCC
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Figure 2 — oncretlng of the overhead slab of the girder structure usig SCC ase osuerplasticizer

In the superplasticizers market of Europe, the recognized leader is the Sika company, which offers a
number of highly effective plasticizers, including for the formation of SCC (for example - Sika ViscoCrete-20
HE, fig. 3) [1].

The practical experience of the real use of SCC based on superplasticizers and air-entraining additives
from the Sika company has proven their effectiveness and compliance with project requirements.
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Figure 3 — Seli’—compaéting concrete (SCC) based on Sika ViscoCrete-20 HE superplasticizer. Cone slump
test of concrete

Conclusions

The method of creating new effective structures from reinforced concrete for road bridge structures has
gained further development. Have been offered to use Self-compacting concrete (SCC) for the construction
and reconstruction of high bridge supports in the formwork, which is subjected to large hydrostatic pressures
from heavy concrete. The Swiss company Sika has proven itself to be the most effective on the market of
Ukraine today, according to the recipe of which many SCC for bridge structures are manufactured, therefore
these materials, including superplasticizers and air-entraining additives, are recommended for use in bridge
construction projects.

REFERENCES

1. B. O. Ilomos i O. B. BoinexiBceknii, MeTox MmiICHICHHS 3a7i300€TOHHHX MOCTOBHX OIOp YIAIITyBaHHIM
6irpaneueinaibaoi oboiimu [Tekcr] / B. O. Ilomos, O. B. BoiiuexoBcbkuit // Cy4acHi TexHoorii, Marepianu i
KOHCTPYKIIi B OyniBHULTBI. — 2022. — Ne 1. — C. 5-15.

2. Popov V. The effective method of strengthening of reinforced concrete beam bridges by arrangement of the horizontal
steel-concrete cover system / O. Voitsehivskiy, V. Popov // Proceedings of FIB Symposium, China, Shanghai, 2020.
P. 1258 — 1264.

3. Canunpkuii M.A. CaMOylIUIbHIOBaJbHI OETOHM 31 IIBHIKAM HapocTaHHSAM MiHOCTI / M.A. CaHUIBKHIA,
O.P. ITo3nsik, L.I. KipakeBuu, b.I'. Pycun // Teopis i npakruka OyaiBaunra: Bicauk HYJIIL. JIeBi, 2012. Ne 737.
C.153-158.

4. Kabycy O. B. JlocnikeHHsI CKJIaJiB CaMOYIIIJIBHIOIOUMX OETOHIB Ui BHIOTOBJIEHHS MocToBHX Oanok/ O. B.
Kabycs, JI. M. Bynbka, K. B. Jlaropeus, B. A. I'ypkanenxo / Haykosuii BicHuk OyaiBanmnTea. —2019. —T. 2, Ne 2. -
C. 285-290. - Pexxum noctymy: http://nbuv.gov.ua/UIRN/Nvb 2019 2 2 19.

Ilonoe¢ Bonooumup Onexcitiosuy — X.T.H., JOICHT Kadeapu OyMiBHUIITBA, MICHKOTO TOCIIOAAapCTBAa Ta
apxiTekrypu, DakyiabpTeT OYIIBHHUIITBA, I[UBIILHOI Ta €KOJOTIYHOI iHXKeHepil, BIHHUIbKUI HAI[IOHATBHUN TEXHIYHUI
yHiBepcuTeT, M. Binnuis, Ykpaina, email: v.a.popov.vntu@gmail.com. ORCID 0000-0003-2379-7764

Cynb Benbysrons — OakanaBp, YHiBepcUTeT Hayku 1 TexHomorii Yanma, Kurait. E-mail: 690063143 @qg.com.

Popov Volodymyr O. — Ph.D. Docent of department of civil engineering, architecture and municipal economy,

Faculty of Civil and Environmental Engineering, Vinnytsia national technical university, Vinnytsia city, Ukraine,
email: v.a.popov.vntu@gmail.com. ORCID 0000-0003-2379-7764

Sun Wenjun — Bachelor, Changsha University of Science and Technology, China. E-mail: 690063143 (@qq.com.




