XXI Mixcuapoona nayxkoeo-mexuiuna korugepenuia “HPUTA/IObY/TYBAHHA:
cman i nepcnexkmueu’’, 17-18 mpaens 2022 poky, KIII im. Izopa Cikopcokozo, Kuie, Ykpaina

R_=2,5 MKM, CHMrHaJM BIOpONPHCKOPEHHS 3HIMAIM B IIPOLECI B3a€MOIII TiN

oOepTaHHs 3a MPUKIIAJAHHS 30BHINIHBOI KATOHOT Ta AaHOHOT MOJISPHU3aIlii.
IToka3zaHo, 110 YacTOTHI Ta KOPEJAILIMHI XapaKTEepPUCTUKU CHUTHAJIB, 30KpeMma

IMOBIPHICHI XapaKTEPUCTUKH JPYTrOro MOPSIKY MOXKYTh CIYKUTH I1HIUKATOpaMH

3apOJKEHHSI 1 PO3BUTKY KOPO3il B3aEMOJIIOUMX MOBEPXOHb Ta BUKOPHUCTOBYBATHUCS

JUISL J1arHOCTYBaHHS J1Ie(PEKTIB 1 MOHITOPUHTY TEXHIYHOTO CTaHy MEXaH13MiB.
Kntouoei crnosa: BiOpatitnuii curdai, TpuOOKopo3is, 1e(eKT.
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A common type of damage to concrete that occurs during its freezing and then
subsequent thawing is explained by trapped air, which can occur there by mixing
small particles that were used as auxiliaries during its manufacture.

Air voids in hardened concrete can be classified as trapped air during concrete
production. Many trapped air bubbles, which are evenly distributed in the concrete,
perform the function of providing the concrete with better resistance to freezing.
While the trapped air cavities are much larger in size and chaotically distributed, and
therefore have less impact to protect against freezing. Air bubbles can store water
supplied from the environment by the capillary method, followed by the formation of
ice in them, which can lead to partial destruction of concrete coatings.

To improve airflow and make the concrete stronger, specially designed air traps
have been used to ensure that the air used achieves a proper size and spacing
throughout the concrete mix. However, due to the unavailability of appropriate
equipment and the inherent difficulty in making concrete mixtures, determining the
characteristics of air voids in hardened concrete has been a difficult problem for
many years.

The authors [1] introduced the concept of the coefficient of air gaps of voids and
tried to use the theory of hydraulic pressure to explain the resistance of concrete to
freezing. Although such a theory is now generally accepted, it is not accurate enough
for calculations and may not be consistent with experimental results.
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Therefore, this study proposes a simple technique for determining air cavities,
which is carried out as follows by scanning the polished surface using a high-
resolution flatbed scanner. Before scanning, the surface is treated with
phenolphthalein or other bright dye to fill the voids in this section. Color tones are
used to separate phases using Photoshop. The color distribution and analysis of the
image obtained in this way can be automated using Matlab.

On the basis of statistical data collected as a result of two-dimensional
measurements, it is possible to determine the three-dimensional distribution of air in
hardened concrete. Applying the principles of stereology and statistical laws, you can
build a "transformation function" for two-dimensional measurements that can be used
for input data of the three-dimensional model. The number and size of air cavities in
each model are characterized by the estimated distribution of air voids by size.

Keywords: cavity, distribution, transformation, concrete.
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Bimomo, 110 mporiec BUTOTOBJICHHS MOPOIIKOBUX MaTepialliB TOCUTh CKIIAJHUN Ta
CKJIafaeThes 3 Oararbox cranaid. OnHIE 3 aKTyaJbHUX 33/1a4 HEPYHHIBHOTO KOHTPOJIIO
€ po3po0Ka AaBTOMATH30BAaHOI CHCTEMH, IO JO3BOJSIE OLIHUTH 3MiHY (DI3UKO-
MEXaHIYHUX XapaKTEPUCTUK TAKUX PEUYOBHUH Ha PI3HUX €Tarax iX BUTOTOBIEHHS [1].

OnHUM 3 MOXJIMBHUX HUISXIB PIIICHHS, € BUKOPUCTAHHA B POOOTI TaKOi CHUCTEMH,
YJIBTPa3BYKOBHUX METOJIB HEPYHHIBHOTO KOHTpOO. JlaHi MeToau HempsMi, TOOTO
JO3BOJIAIOTh  OLIIHUTH IyKaHy BEJIMYMHY 3a ICHYIOUMMH KOPEJSAIIHHUMU abo
AQHATITUYHUMH 3aJISKHOCTSAMU 31 IIBUAKICTIO TMOIIMPEHHS YJIbTPa3BYKOBOI XBWJI B
JOCIIKyBaHOMY MaTepiaii [2]. A oTxke, it 3a0e3MeYeHHs TOCTOBIPHOCTI OTPUMAaHUX
3HaueHb (DIBUKO-MEXaHIYHMX XapaKTePUCTHK Oaratoa3HuX pPEYOBHH, HEOOXI1THO
3a0€3MEeYUTH TOYHOCTI BUMIPIOBAHHS IBUAKOCTI TMOIIMPEHHS YJIBTPA3BYKOBOI XBHIII
(Y3X) B 00'eKT1 KOHTPOJTIO 3 TIOXUOKOIO, 1110 He nepeButye 1 % [3-4].

Jlis  BupilIeHHS] TOCTABJICHOTO 3aBJaHHSA Oylna po3poOiieHa aBTOMATH30BaHA
cHcTeMa, CTPYKTYpHa cXeMa SIKOi IpuBeieHa Ha puc. 1.

Bukopuctanns 6noky [1I1 no3Bonmno Ha MOPSIOK 3MEHIIMTH METOAMYHY 1
Cy0'eKTUBHY CKJIaJ0BI CyMapHOi MOXHMOKHM BHMIPIOBaHHS 4acy MNpoxoipkeHHsS Y3X B
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