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EVALUATION OF THE MICROBIOLOGICAL CONDITION
OF REINFORCED CONCRETE DESIGNS AND CONSTRUCTIONS
OF THE ALMATY SUBWAY

Absract. The problem of protection of buildings and constructions from aggressive chemical and biological
impacts of the environment becomes very urgent. Microbiological corrosion becomes the important factor influen-
cing reliability and durability of steel concrete designs. Implementation of microbiological monitoring researches on
objects of the Almaty subway can promote timely detection of corrosion-dangerous microflora. Examination of
samples of scrapes from the damaged surfaces of concrete and steel concrete designs of the subway was carried out
in summer and autumn period at four stations "Zhibek Zholy", "Almaly", "Raiymbek" and "Baikonur". Studies have
shown that the acidity of the samples was neutral and alkaline. It is established that at the scrapes which are selected
from the damaged sites of steel concrete constructions of the subway there were all physiological groups of hetero-
trophic microorganisms. Bacteria were dominating. Denitrifying microorganisms, filamentous fungi and actinomy-
cetes were also numerous. Among thiobacteria considerable content of Thiobacillus denitrificans was noted. Other
species of thiobacteria and sulfate-reducing bacteria were small.

Keywords: biocorrosion, reinforced concrete structures, corrosion-hazardous microorganisms, thione and
sulfate-reducing bacteria, heterotrophic bacteria, filamentous fungi, actinomycetes.
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OHEHKA MUKPOBHOJIOI'MYECKOI'O COCTOAHUSA
AKEJIEBOBETOHHBIX KOHCTPYKIIMU N COOPYKXEHUN
AJIMATUHCKOI'O METPOIIOJIUTEHA

Annotammst. [TpoGrema 3anmTs! 30aHUH B COOPYSKCHUH OT arpeCCHBHBIX XUMHUYUCCKHX H OHOJOTHYECKUX BO3-
JCHCTBHH OKPY KAIOIIEH CPEbl B HACTOSIIEE BPEMSI CTAHOBHTCS BEChMA aKTyaIbHOH. MHEKpPOOHOIOTHIECKAs! KOPPO-
3MS CTAHOBUTCS BAKHBIM (DAKTOPOM, BIMSIOLIMM HA HAJCKHOCTH M JOJTOBEYHOCTH JKEIC300CTOHHBIX KOHCTPY KITHH.
[TpoBeneHrEe MUKPOOHOIOTHYECKUX MOHUTOPHHTOBBIX HCCICIOBAHUHA HA 00OBEKTAX AJTMATHHCKOTO METPOIIOIHTCHA
MOKCT CHOCOOCTBOBATH CBOCBPCMCHHOMY OOHAPY)KCHHIO KOPPO3HOHHO-OMACHOH MuKpodmopsl. OO0cicIoBaHme
00pa3oB COCKOOOB C MOBPEKICHHBIX MOBEPXHOCTEH OCTOHHBIX M KEIC300CTOHHBIX KOHCTPYKIUH METPOTIOJIUTCHA
MPOBOIWIH B JICTHC-OCCHHHH MCPHOZ HA YCTHIpeX cTaHmmIX «Kubdek XKomspy, « Amvamsr», «PatisimOex» u «batiko-
Hyp». [IpoBeICHHBIC HCCIIETOBAHMS MOKA3AH, YTO KHCIOTHOCTH BCEX 00pA3NoB OblIa HEUTPATHHON M INCIOYHOH.
YCTaHOBIICHO, YTO B COCKO0AX, OTOOPAHHBIX C MOBPESKACHHBIX YYACTKOB KEIC300ETOHHBIX COOPYKCHUH METPOTIO-
JHWTECHA, TMPUCYTCTBOBANM BCE (DPM3HOTOTHUECKHUE TPYIIIBI TETEPOTPOPHBIX MHKPOOPTAHM3MOB. JIOMHHHUPYOIIHMHU
Obutn OakTepun. Taxke MHOTOUMCICHHBI ACHUTPH(DUIMPYFOIINEC MAKPOOPTaHU3MBI, MULICTHAIBHBIC TPHOBI M AKTH-




H3zeecmua Hayuonanvroti akademuu Hayx Pecnybnuxu Kasaxcman

HOMHILIETHL. Cpeii THOHOBBIX OAKTEPHH OTMEUCHO 3HAYWTEIBbHOE coaepkanue Thiobacillus denitrificans. Ocrams-
HBIC BUIBI THOHOBBIX U CYJIb(aTpeay HUPYIOIUX OaKTepHii OBLIH MAJIOYHCICHHBIMH.

KioueBnbie ciioBa: OHOKOPPO3HS, JKEJIC300€TOHHBIC KOHCTPYKIMH, KOPPO3HOHHO-OTIACHBIC MUKPOOPTAHU3MBI,
THOHOBBIC M CyIb(aTpeay IUPYIOMHE OAKTEPHH, TETEPOTPO(HBIC MEKPOOPTAHU3MBI, MUIICIHANBHBIC TPHOBI, aKTH-
HOMHIICTHI.

Beenenune. IIpobnema 3amuTel CTPOUTEABHEIX KOHCTPYKLMH, 3AaHUH U COOPY>KCHUH OT arpeccHB-
HBIX XHMHYCCKUX M OHOIOTHUECKHX BO3JACHCTBHI OKPYIKAIOIIEH Cpelbl B HACTOAIICE BPEMs CTAHOBUTCS
BCChbMa aKTYANbHOW. B 0OINECTBCHHBIX 3JaHUAX W COOPYIKCHHSAX, B YaCTHOCTH, B MCTPOIOIHUTCHAX, B
30HaX C BBICOKOH BJI2YKHOCTBIO U ONPCIACICHHBIMHU KIUMATHUYCCKUMH VCIOBHAMU MHKPOOHOIOTHICCKAsS
KOPPO3Us CTAHOBUTCS BAXKHBIM (DAKTOPOM, BIHSIOIIUM HA HAJCIKHOCTh U JOITOBCUHOCTH JKEJIC300CTOH-
HBIX KOHCTPYKLHH, KOTOPBIC SIBIAIOTCA OJHHUMH W3 HauOOlee YacTO MHPHUMCHACMBIX CTPOHTEIBHBIX
MarepuanoB. OgHako HapsaAy CO CBOMMH YHHKAIBHBIMH (DH3HKO-MECXAHUYCCKUMH CBOMCTBAMH OHH THI-
POCKONMYHBI U KUCIOTOYCTOHYHBBL. 32 CYET 3TOr0 KEIC300CTOHHBIC MATCPUANBI MOJABCPIKEHEI OHO-
KOPPO3HH, TO €CTh PaspyLICHHUIO MOX BO3ACHCTBHEM MHOTOYHCICHHBIX MHKPOOPTAaHH3MOB-ICCTPYKTOPOB
[1-3]. buonormueckas KOpPpoO3us — 3TO MPOLCCCHl MOBPCIKACHUS MCTALIOB, MCTALNIOKOHCTPYKLUUHM H
JPYTUX CTPOHTEIBHBIX MATCPHANOB, BRI3BAHHBIC MPOIYKTAMH JKH3HCACATCIBHOCTH KUBBIX OPTraHH3MOB,
MOCESIOMIMNXCI HA MOBEPXHOCTH CTPOUTEIBHBIX KOHCTPYKIHH. 3HAYUTECIBHYIO POTb HPH OHOKOPPO3HH
UTPAOT MHOTOYUCICHHBIC OAKTCPUN M MHUKPOCKOIHYCCKUE TPUOBL, A PA3BHUTHSA M Pa3MHOKCHHS KO-
TOPHIX TPH ONPEICICHHBIX VCIOBUAX 3KCILIyaTALMH 3AAHUH U COOPYKEHHU CO3MACTCs OnaronpusATHAs
cpena [4, 5].

OnacHOCTE M HMHTCHCHBHOCTb OHOKOPPO3UM YCYryOmseTcs XO3MHCTBEHHOH OEATCIBHOCTBIO, B
PE3VAbBTATE Yero MOI'YT BO3ZHHKATH 3aTOIUICHHS NOMEINECHHN, MPOTCYKU U APYTHE aBAPUHHBIC CHUTYALUH.
CBeacHHS O POTH MUKPOOUOIOTHYICCKOTO (haKTOPa B KOPPO3UH METAJIOB M APYTHX MATCPUAJIOB C KaxK-
JBIM TOJOM HAKAILTHBAKOTCS, 0000IIAIOTCS, TIOACUUTHIBAOTCS VOBITKH, HAHOCUMEIC SKOHOMHKE. MHOTO-
YHCICHHOCTh BUAOB MUKPOOHOU KOPPO3UH CBHACTCIBCTBYCT O HEOOBIMANHO IIHPOKOM PACIPOCTPAHCHHUH
3TOTO SIBICHUS B Pa3IUYHBIX chepax ACATSIBHOCTH YeIoBeKa |6, 7].

B 2011 r. otkpeiiaces nepeas BeTKa AIMAaTHHCKOTO METPOIOIUTCHA, CTPOUTEIBCTBO KOTOPOTO OBIIO
Hauato B 1988 r. B 1993-1994 rr. Gb1mu npoBeACHBI IEPBIC MPECABAPUTCIBHBIC HCCICAOBAHHS IPYHTOB B
CTPOSALIMXCS TOHHETSIX. Pe3ynmbTaTel MOKAa3ald, YTO W3 KOPPO3HOHHO-OMACHBIX MHKPOOPTaHH3MOB B
3HAYUTEIBHOM KOTHMUECTBE BCTPEUATHCH ACHUTPH(HUIHpYIOMHME MUKpoopranmmbl (10 10° x/r). Beuto
CAETAaHO MPEANONOKCHUE, YTO IPH HAIUYHNN COOTBETCTBYIOIIHMX YCIOBHH 3Ta rpymnmna MUKPOOPTaHH3MOB
MOJKET CIOCOOCTBOBATE PA3BUTHIO KOPPO3HOHHEIX MPOLIECCOB B METPONOIUTEHE |8 ].

[IpoBeaeHrEe MHUKPOOHOTOTHYECKUX MOHHUTOPUHIOBBIX HCCICAOBAHUHA HA OOBEKTaX AIMATHHCKOTO
METPOIOIUTEHA MOKET CIOCOOCTBOBATH CBOCBPEMEHHOMY OOHAPYKCHUIO KOPPO3HOHHO-OMACHOW MHUKPO-
(JTOpEI ¥ IPUHATHIO CPOUHBIX MEP IO €€ VCTPAHCHHIO.

Llenp nccnenoBaHns — U3YUCHHE W OLCHKA CTCICHH 3apaXKCHHOCTH KOPPO3HOHHO-ONACHOW MHKPO-
(ropoit ATMaTHHCKOTO METPOIOJINTEHA B YCIOBUAX SKCIUTYATALIUH B ICTHE-OCCHHHUN MEPHOA.

Marepuanbsl 1 MeToabl HecaeqoBaHust. OOBEKTaAMU UCCICAOBAHUH SABILIIHCE 00pa3Lbl COCKOOOB C
MOBPEKACHHBIX MOBEPXHOCTEH JKEI¢300CTOHHBIX KOHCTPYKIIUA METPOTIOIHTCHA.

BrigeneHre KOppO3HOHHO-0NACHEIX MHKPOOPTAaHU3MOB MPOBOANIOCH METOIOM HOCCBA OTOOPAHHBIX
0o0pasLoB HA CCICKTUBHBIC MUTATCABHBIC cpeapl [9, 10].

TMoces ocymecTrastn myTeM Bricesa 0,1 M cycnensun u3 paspeacauii 1:10 — 1:107 B wamku [etpu
C COOTBETCTBYIOIICH CPeaoH U HHKyOupoBaiu B TepMmoctare mpu 28 °C B reucHue 5-10 qHel.

Hna Beigencuus Oakrepuiit Thiobacillus thioparus ucnone3oBamu cpeay bediepunka. O Hammann
OakTepuil CyJHIIN N0 MOJKUCIICHUIO M MOMYTHCHHUIO CPEABI, a TAKkKe OOHAPY)KCHUIO HPU MHKPOCKOITH-
POBaHHUH CPEIBl MENKHUX MATOYKOBUIHBIX KIETOK C 3aKPYIJICHHBIMU KOHIAMHU pasmepoM 0.5 — 0,8 mux-
poH (Mk) no mupuse U 0,9 — 1,4 Mk no xiuHe.

Hns obuapyxenus daxkrepuii hiobacillus thiooxidans mocessl nponszsoaunu B cpeay Bakcmana. O
HAMYMH OaKkTepuil CYAWIM MO MOAKUCICHHIO W MOMYTHCHHIO CPEIbl, a TAaKKE OOHAPYKCHUIO NpHU
MHKPOCKOITHPOBAHNN MENKHX MaTOYKOBHIHBIX KICTOK pazmepoM 0,5 — 0,8 MukpoHa (MK) MO IIUPUHE U
1,0 — 2,0 MK o aiuHe.

Hna obnapyxenus Oaxrepuirt Thiobacillus ferrooxidans wmcmonws3osamn cpeay 9K. O nammanu
OakTepuil CYAWIHN MO U3MECHCHHIO OKpacku cpenbl. [Ipu passBuTumn 3To# rpyimsl OakTepuil cpeia CTaHo-







