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PREDICTING THE DURABILITY OF CONCRETE STRUCTURES
WITH REGARD TO MASS TRANSFER
AND PORE COLMATATIONS DURING CORROSION

Abstract. The object of research is the corrosion process of destruction of concrete and
reinforced concrete structures in aggressive media. The purpose of the investigation is to establish a
set of relationships and ratio between the characteristics of this process and various external and
internal factors that affect the growth of corrosion. To solve the tasks set on the basis of the obtained
experimental data, the method of mathematical modeling of corrosion processes was applied. The
theories of physical and chemical transformations and heat and mass transfer laws suggest that
different stages of corrosion can be simulated by differential equations of interrelated heat and mass
transfer with boundary conditions. They are defined by arbitrary functions of initial transfer potentials
and nonlinear boundary conditions of all known types. The possibilities of developed physical and
mathematical models of mass transfer in the processes of studying corrosion of various types are
demonstrated. They allow to evaluate the concentration of the transported component throughout the
thickness of the concrete structure and in the biofilm itself at any time, as well as the concentration of
"free" calcium hydroxide in the liquid phase. As a result, it is succeeded to predict the durability and
reliability of concrete structures with a minimum error. The proposed author's model of the destruction
of cement concretes, taking into account the colmatation of pores and capillaries, ensures the adequacy
of judgments about the kinetics of mass transfer processes during corrosion of the 11 type.
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INPOI'HO3UPOBAHHUE NOJII'OBEYHOCTH BETOHHBIX
KOHCTPYKIIMU C YYHETOM MACCOIIEPEHOCA
N KOJIBMATALIIMHA ITOP ITPU KOPPO3UHN

Annomayun. O0vekmom UCCIEO08AHUA AGIACMCA KOPPOUOHHBIN NpOYecc paspyuieHus
OemoHHBIX U JHcene300emOoHHbIX KOHCMPYKYUll 6 azpeccusHvix cpeoax. Llenv uccredosanus —
YCmanogienue co80KYNHOCU COOMHOWEHUT U 63aUMOCEA3U XAPAKMEPUCIUK YKA3AHHO20 NPoyeccd ¢
PA3TUYHBIMU GHEWHUMU U SHYMPEHHUMU DAKMOpamuy, GUsIOWUMU HA pazeumue Kopposuu. [l
PpeuleHus NOCMAGIEHHbIX 3a0ay HA OCHOBAHUU NOTYHYEHHBIX IKCNEPUMEHMANLHBIX OAHHBIX NPUMEHAICS
MeMmoO MamemMamuyecko2o0 MOOeIUpPo8anUs KOPPo3UOHHvIx npoyeccos. C nosuyuu meoputl Qusuxko-
XUMUYECKUX Npespawjenuil U meniomaccoOOMeHHbIX 3aKOHOMEPHOCHEN, Pa3IuiHble CIAouy Koppo3uu
mozym MOOenuposamuvcs ougpepenyuanoHuiMU VPaGHeHUAMU 83aUMOCEA3AHHO20
MeNIOMAcCconepenoca ¢ Kpaegvlmu ycaosusmu. Hx xapaxmepusylom RnpousgonbHble QyHKYyuuU
HAYANbHLIX NOMEHYUAN08 NEPeHOCAd U HeTUHeliHble SPAHUYHble VCIIO08US 6CeX U3BECTHHBIX MUNOS.
Ipooemoncmpupoganvl  803MONCHOCIMU — PA3PADOMAHHLIX — (DUIUKO-MAMEMAMUYECKUX — Mooeell
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MacconepeHoca 8 NpoYeccax U3YYeHusi KOppo3uu paziudHuix 6udos. OHU NO3601510M  OYEHUMb
KOHYEHMPAyuu nepeHocumo20 KOMNOHEHMA NO MOJwuHe OemMOHHOU KOHCMPYKYUU U 6 Ccamou
buonnenke 6 000U MOMEHM BPEMEHU, A MAKICE KOHYEHMPayuu «C80000H020» 2UOPOKCUOA KATlbYUsl 6
JrcuoKoll aze. B pezyromame yoaemcsi npocHO3UPOSams 004208€4HOCHIb U HAOEHCHOCNb OEMOHHbIX
KOHCMPYKYUl ¢ MUHUMATbHOU nozpewnocmoro. I[lpednacaemas asmopckas mooeib paspyuieHus:
YeMeHMHbIX OeMmoH08 C YYemoM KOIbMamayuu nop u Kanuwisapos obecnedusdaem adeKk8amHoCHb
CyaHCcOeHUll 0 KUHEMUKe MACCOOOMEHHBIX NPOYECCO8 Npu KOPpOo3u 6mopo2o Uod.

Knwuesvie cnosa: Koppo3sus, mamemamuvdecKkas MOOeJZb, nopucmosle U Henopucmole
mamepuaiisl, Kojtemamayust.
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