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Pedepat. Ha nobepexnse [lansHero Bocroka Poccun xmmar HOCHUT MyCCOHHBIN XapakTep, KOTOPbIA Hauboiiee pKoO BbIpa-
JKEH Ha I0Te, a K CEBEPO-BOCTOKY IOCTENEHHO ocnabeBaeT. Ce30HHAs CMEHA OKEaHWIECKOTO M KOHTHHEHTAIbHOTO BIHMSHHS
OTpa)kaeTCsl Ha XapakTepe KIMMaTa: JIETO YMEPEHHO TeIUloe M JOXUIHBOE, 3UMa XOJOAHas U ManocHexHas. C pa3BUTHEM
CeBepHOr0 MOPCKOTO IMyTH M HapaliuBaHHeM He(dTenoObrun Ha mieibde ceroiHs mpodiemMa OmpeaeieHus I0JTOBEYHOCTH
HWHKEHEPHBIX THIPOTEXHUYECKUX U IOPTOBBIX COOPYXKEHMI sBIsIETCS KpaiiHe akTyaiabHOH. CorylacHO Oo(HIMaIbHON CcTaTH-
CTHKe, OOJIbIIIE TIOJIOBUHEI HOPTOBBIX COOPY>KEHUH HAXOMATCS B HEYIOBIETBOPUTEIFHOM COCTOSIHUH M HY)KIAIOTCSL B PEMOHTE
WM PEKOHCTPYKIMH, B CBOIO OYepelh 9TO TpeOyeT 3HAUUTENBHBIX KaIlUTAIOBIOKeHUH. ONBIT KCILTyaTally II0Ka3aji, 9To
CpEeIHHI CPOK CITy>KOBI OOJBIIMHCTBA THAPOTEXHUUECKAX COOpYKeHui coctaBisieT 30—40 yiet, Torma Kak HOpMaTHBHBIN CPOK
CITyKO0BI HoJDKeH cocTaBisiTh MUHEMYM 50—-100 ner. Ceroxnst okoio 90 % >kene300eTOHHBIX IOPTOBBIX COOPY>KEHUH HUMEIOT
nedexTsl 6eToHa M apMaTyphl, KOTOPBIE CHIDKAIOT JOJITOBEYHOCTh W HECYIIYI0 CIIOCOOHOCTB. B mporecce skcIuryaTanun 3tu
COOPYXKEHUS, KaK IIPABUIIO, IIOJ(BEPratOTCsl KOMIUIEKCY TSKEIIBIX arpEeCCUBHBIX BO3/EICTBUI, IOITOMY Ha CTaJluH IPOCKTUPO-
BaHUS Ba)KHO IIPEIYCMOTPETh LENbIH psi pakToOpoB, KOTOPEIE MOTYT HOBJIUATH HAa (PAaKTHYECKHH CPOK CIY>KOBI MX JKeJIe30-
06eToHHBIX 31eMeHTOB. CyIIEeCTBYIONINE METOIUKH MPOEKTUPOBAHHSA HE B MOJTHOM O0BEME OTPAXKAIOT PEaNbHBIC YCIOBHS
9KCIUTyaTalliH THAPOTEXHUIECKUX COOPYKEHUH. DTO OCOOEHHO SIPKO MpOSIBISIETCS B paifoHaX, I7ie OJHOBPEMEHHOE BO3/CH-
CTBHE TaKWX (PAKTOPOB, KaK HU3KHE TEMIIEPaTyphl BO3AyXa M OOIBIIOE YHCIO SICHBIX AHEH B 3UMHEE BPeMsI NPH CHIBHOMH
COJTHEYHOW pajMalliy, MIPUBOANUT K PE3KOMY M3MEHEHHIO PEaNbHBIX YCIOBHI IKCIUTyaTalliy MO CPABHEHHUIO C PACUETHBIMH.
BeroHpl MHOTHX COOpYXKE€HHH M KOHCTPYKLHMI HCIBITHIBAIOT OOJIBIIEE YMCIIO arpeCcCHBHBIX BO3ACHCTBHUIL, YeM 3TO Mpeny-
CMaTPHBAETCSl HOPMaMH MIPOEKTUPOBaHHs. [109TOMy U3 BBINIECKA3aHHOTO CIIEAYET, 9TO MpobieMa IMPOorHo3a pecypca Keae3o-
OETOHHBIX PJIEMEHTOB KaK Ha 3Tale MPOeKTHPOBAHMSA, TaK M B NpOIEcce IKCIUTyaTalllH Bcerjaa ObUla HaMMeHee M3y4eHHOU
B TEOPHHU COOPY)XEHHI M Hanbosee BECOMOH B COLMAIbHO-YKOHOMHUYECKOM IUIaHe. B craThe paccMaTpuBaeTcs MOJENb BO3-
JeicTBUs oKpysKaromeil cpensl rora JlansHero BocToka, cBs3aHHas MPEeUMYIECTBEHHO C BO3JCHCTBHEM Ha I'MIPOTEXHUYE-
CKHE 7KeJ1e300€TOHHBIE COOPYKEHHUS YTIIEKUCIIOTO Ta3a B OKpYKaIOLIeH cpelie U ociIeyollel koppo3ueil 6eToHa 1 apMaTypbl.
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Abstract. The climate on the coast of the Russian Far East is monsoonal which is strongly pronounced in the south, and it is
gradually weakening to the northeast. Seasonal change of oceanic and continental influence affects the nature of the climate:

Anpec 1J1s nepenucKu Address for correspondence
Ianeiit EBrenuii EBrensesuy Shalyi Evgeny E.

Wuxenepnas mxkona ®IAOY School of Engineering

BIIO «/lansHeBOCTOUHBII (heiepabHBIN YHUBEPCUTET Far Eastern Federal University

ya. Ilymkuackas, 37, 37 Pushkinskaya st.,

690014, r. Bnagusoctok, [Ipumopckuit kpaii, 690014, Vladivostok, Primorskiy krai,
Poccuiickas ®eneparis Russian Federation

Teun.: +7 423 226-88-18 Tel.: +7 423 226-88-18
john_shamali@mail.ru john_shamali@mail.ru

Hayka
106 urexHuka. T. 17, Ne 2 (2018)


http://rep.bntu.by/

Civil and Industrial Engineering

summer is moderately warm and rainy and winter is cold and with little snow. Determination of longevity for engineering
hydro-technical and port facilities is considered presently as an extremely urgent problem due to development of the Northern
Sea Route and an increase in oil production on the shelf. According to official statistics more than half of the port facilities are
in unsatisfactory condition and require repair or reconstruction and, in its turn, it requires considerable capital investment.
Operational experience has shown that the average service life of most hydraulic engineering structures is 30—40 years,
whereas the normative service life should be at least 50-100 years. Today about 90 % of reinforced concrete port facilities
have defects in concrete and reinforcement which reduce durability and bearing capacity. In the course of operation these
structures are usually exposed to a complex of severe aggressive actions, therefore it is important at the design stage to pro-
vide for a number of factors that may affect the actual life of their reinforced concrete elements. The existing design tech-
niques do not fully reflect the actual operating conditions of hydraulic engineering structures. This is particularly evident in
the areas where simultaneous impact of such factors as low air temperatures and a large number of clear days in winter with
strong solar radiation leads to a drastic change in the actual operating conditions compared to the calculated ones. Concretes
of many facilities and structures are affected by a great number of aggressive impacts than it is provided for by design stand-
ards. Therefore, from the above, it follows that the problem of forecasting the resource of reinforced concrete elements, both
at the design stage and in the process of exploitation, has always been the least studied in the theory of structures and the most
significant in the socioeconomic sense. The paper considers a model of the environmental impact of the south of the Far East,
which is mainly associated with the action of carbon dioxide on hydraulic engineering reinforced concrete structures in the
environment and subsequent corrosion of concrete and reinforcement.
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0O0630p ucciaenoBanui

Hauano u3ydeHust mporeccoB ra3oBoil KOppo-
3un OETOHAa M JKene300eToHa TMoJoXkeHOo B [1-4],
OJTHAKO MpoOJieMa 10 CHX MOpP OCTAETCS aKTyallb-
HO#. IIpoHMKHOBEHHE Ta30B B JKEIC300€TOHHBIC
KOHCTPYKILMH CTUMYJIUPYET KOPPO3UIO apMaTyphl.
'my6uHa NPOHMKHOBEHHS YIJIEKUCIOTO Tasa H
YCIIOBUSL €r0 KOHTAaKTa C apMaTypoil XapakTepu-
3YIOT JIOJTOBEYHOCTh OeToHa. ['maBHBIE (haKTOpHI,
BJIMAIONINE Ha MPOTEKaHWE Ta30BOM KOPPO3UH B
KeNe300€TOHHBIX ~ KOHCTPYKIHUAX, CIEAYIOIINE:
OTCYTCTBHE Ha IIOBEPXHOCTH apMaTyphbl IUIEHKHU
BOJIbl, MUHUMAJIbHOC COACPKAaHUC BJIarv, BbICOKAsd
TemIeparypa, He0JHOPOJAHOCTh XUMHUYECKOTO CO-
CTaBa apMaTyphl.

HeiictBrie Ha Kene300€TOH Ta30BBIX CpEJ
ompenesseTcss BUJOM M KOHLCHTPALUeH KHUCIOTHI,
KOHJICHCUPYIOIIEHCS] Ha MOBEPXHOCTH M B IOpax
3aLIUTHOTO cJ0s1 OeTOHA. ArpecCHBHOE BO3IEHCT-
BH€ pacHpOCTpaHeHHbIX KUCIbIX razoB CO, cocro-
UT B HEHTpaIM3aluy MOBEPXHOCTHOTO CJI0si OeToHa
1 00pa3oBaHMM B HEM COEJUHEHUH, BIMSIOMIMX Ha
€ro CBOMCTBa. YTJIEKHCIBINA Ta3 B OETOHE COeIUHS-
eTcsi C pacTBOPEHHBIM T'HAPOKCHIOM KalbIHd,
HEWTpanu3ysl ero u oOycJIOBIMBas MOTEPIO 3alLUT-
HBIX CBOMCTB MOBEPXHOCTHOTO ciiosi. JlJist perenust
BEPOATHOCTHOM 3a/1a4Hl 32 OCHOBY MOJIENIN KapOOHU-
3anmu npuHATa Moenb Dura Crete [5—7], koTopas
OIMCBHIBAET OCPEAHEHHBIC JaHHBIE M TEHICHIMH HX
N3MCHCHUA C TCHCHHUECM BPEMCHU.
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Onucanue pacuyeTHOI MoaeH

Mopnens Dura Crete B3sira B [8]. OHa ynoOHa
JUTSL IPAKTHYECKOTO TIPUMEHEHHS WHXXKEHEpaMu U
JIACT XOPOIIYI0 CXOAMMOCTh C UCHBITAHUSIMH Ha
KOPPO3WOHHYIO CTOHWKOCTh. Momens KapOoHM3a-
1M, yTouHeHHas B [1, 2, 9], ocHOBaHa Ha MEPBOM
3akoHe nuddy3nn duka [3, 4, 10] u paccmarpuBa-
eT BIUSHUE (PAKTOPOB OKPYKAOIIEH CpeIbl

Xe = \/ZkRch (ktR;é?C,O TE, )Cs X

(PSRTOW )bw

¢ 2
XJtg - < ) (D

tSL

riae x. — riiyouHa kapOoHuzauu, M; k. — k03ddu-
IUEHT TBepJcHUs (YXOa 3a OCTOHOM, T. €. COXpa-
HEHUE NPH TBEPACHUU OETOHA €ro BIJIAXKHOCTHOTO
COCTOSIHHSI, KOTOPOE MCKIIFOUAET PaHHEE BBICYIIIU-
BaHUE, TIOBHIIIACT CTEIICHb THAPATAlUU, a TIPOHH-
1IaeMOCTh OSTOHA JUIS Ta30B C YBEIMYCHHUEM JIJIH-
TENBHOCTH YXOJa CHWXKAETCA); € — MOTPEIIHOCTS,
0O0YCIIOBJICHHAs UCIOJIb30BAHHEM YCKOPEHHOTO

MeToNa KapOOHM3AIMHI, MM ; RZICCO — obpaTHoE

3¢ (HEeKTUBHOEC CONMPOTUBJICHHE KapOOHU3alluHd B
OeToHe, ONpECICHHOEe B YCIOBHSAX YCKOPEHHOM
kapbormarmu (ACC), m*/(c-kr CO,); ts, — Bpems
9KCIUTyaTallMd KOHCTPYKIIMU MJIA PACUETHBIH CPOK
CITYXOBI, TOJI.
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Takum 00pa3oM, HA OCHOBAHUH TEPBOTO 3aKO-
Ha @uxka [3, 4, 10] u3 (1) moy4eHo ypaBHCHHE

glax(r,))=a=x(1,)=

= a2k, (K Rybco +5,)C, -l W (1,), @)

riae x.(t,) — rayouHa xapOOHM3alUH 3a BPEMS 1),
MM; C; — koHneHTpauus CO, B OKpY>KaroIeM BO3-
nyxe, Kr/m’; W(t,) — yHKIMSA, yYUTBIBAIOIIAS BIIK-
SIHAE KITMMATHYECKUX MapaMeTpPOB.

[Ipenmonaraercs, uro kod3ddumueHt auddy-
3MU JUIsl YTJIEKHUCIIOTO Ta3a 4yepe3 MaTrepHa sBIis-
eTcs KOHCTaHTOW Marepuana. OmHako B 0O0IIEM
cinyuyae koadduiuent audpdysuun CO, B OeToHE
B TEUCHHWE BPEMEHH HKCIUTyaTalldd MOXKET 3aBH-
CeTh OT OOJIBLIOro KoJnuecTBa (GakTopoB. Y paBHe-
HHE (2) JIKUT B OCHOBE TOJIHOTO BEPOSTHOCTHOTO
pacueTHOro Merona A KOPPO3uH KapOOHU3alHMU
B OeToHe 0e3 TpeminH, B KOTOPOM TOJIIMHA 3a-
IITUTHOTO CJI0sI OETOHA CPaBHUBACTCS C TIIyOHHOM
KapOOHM3alHH X.(f,) 32 ONIPENICIIEHHOE BPEMS f,.

PazButne kapOoHM3ANMK B 3HAYMTEIHHOMN CTe-
NIEHH 3aBHCUT OT NEPUOAUYHOCTH U JUIUTEIEHOCTH
Nepuoa0B yBIakHeHHs (Tabm. 1, 2)

w=a, T, )

roe a, — mapamerp perpeccun (m = 0,50); b, —
rapaMeTp perpeccry Mpu HOPMAJILHOM pacrpese-
nennu (m = 0,446; s = 0,163).

BeposTHOCTD yBIa)KHEHHSI TIOBEPXHOCTH JOXK-
JIEM OIpeesieM Mo ypaBHeHuto [11]

d(w N
Do =% @)

rae Y. d(w;Nr) — KonmuecTBo 1HeH B TedeHHe
OJIHOTO TOJIa C BETPOM B HANPABICHUU i BO BPEMsI
JokAsS (TpY BBITIAJICHUU OCATKOB A >2.5 MM);
>d (r) — TO 7K€ B TE€UEHHE OJHOT'O I0JIa C JOKJIEM.

Bepudukanus mogenn kapooHU3auu

[IpuHsTHIE B pacyeTax BEpOSTHOCTHBIC MOJIEIN
0a3MCHBIX TEPEMEHHBIX, BXOAANMX B (QYHKIUH
coctostHMs (2), TipencTaBieHsl B Ta0m. 3. Ilpuns-
TOE YCIIOBHE: KeJIe300€TOHHAS KOHCTPYKIIUS DKC-
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IJTyaTUpPYyeTCcsl B pa3lMyHbIX pailoHax JlanbHero
Bocrtoka u BbImonHEeHa W3 O0€TOHa Ha MOPTIIAHA-
meMente ¢ pacxomzoM 450 kr/m® mpu B/L[=0,37.
Pacuernbie paiionsl JJansHero Boctoka moka3aHbl
Ha puc. 1, a IIyOMHBI KapOOHU3AIUH X, U PACIIPO-
cTpaHeHue (POHTOB KapOOHU3AIHUU L, TIO TIPHHSI-
TOW MaTEMaTUYECKON MOJENH ISl 3TUX PalOHOB
TIPEACTABICHBI B Ta0I. 4—12.

Tabauya 1
CraTucTuyeckue napaMeTpsl CpeiHeroa0Boi
OTHOCUTEJILHOI Bia:xkHoctu RH,,,
s lansHero Boctoka

Statistical parameters of average annual
relative humidity RH,,, for Far East

3HaycHUE
OTHOCHTEIIBHOM BIaXXHOCTH, %
Haspanue mecTHOCTH
Cpen- | Munu- Maxkcu-
Hee | [MaJlbHOE @, MaJIbHOE b,
CeBepo-BOCTOUYHASI YACTh 34 77 100
0. Caxanuu
Bocrounas gacts 0. Caxa- 79 75 100
JIAH
IOro-BocTouHas yacTh 31 74 100
0. Caxanmua
Banuno 81 75 100
Ioc. de-Kactpu 80 77 100
Huxonaesck-Ha-Amype 83 74 100
BnagusocTtok 84 61 100
IToc. CnaBsinka 73 64 100
Haxonaka 83 72 100
Tabauya 2

CpeaHee KOJUYECTBO IHEH € I0K/IeM U BJIAXKHOE BpeMsi

Average number of rainy days and humid period

KomgectBo nueit
Brnaxuoe

HasBanue mectHocTH| ¢ ocankamu 3a 2013 r., spers T

hng = 2,5 Mm/To P ow
CeBepo-BOCTOUHAS
gacTh 0. Caxanua 167 0,464
Boctounas gactp
0. Caxanux 147 0,408
IOro-BocTounas
gacTh 0. Caxanua 99 0,275
Banuno 153 0,452
[oc. de-Kactpu 95 0,264
Huxonaesck-Ha-
Amype 137 0,381
BiagusocTok 166 0,461
IToc. CnaBsinka 130 0,361
Haxonaka 103 0,286
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Tabauya 3

BepositHOCTHBIE MOe/IH GA3MCHBIX MePeMEeHHBIX, XapAKTePU3YIOIINX CBOHCTBA MATEPHAJIOB,
YCJIOBHS IKCILTYaTalMH KOHCTPYKIHUH, IPUMeHsieMble /IS BePOsITHOCTHOIO pacyeTa rJyOMHbI M CKOPOCTH KapOOHU3 a1
7Kej1e300eTOHHOT 0 3JIeMeHTa

Probabilistic models of base variables characterizing material properties,
operational conditions of structures which are applied for probability calculation of depth and rate
of reinforced element carbonization

Cpennee 3HaueHue (L), CTAHAAPTHOE OTKIOHEHUE (G),
Hapa- Eannnma Tum . HI/I)IIgIﬂH U BEPXHss aOCOIOTHBIE TpaHULbI (a, b)
merp | MBMEPe- | paciipene- BCPO" | Bocrou- ro- . |Hmkoma-| p ol - | Haxon-
Hust Tenus BOCTOUHAA | o © 1y | BOCTOUHAS | g e eBcK-Ha- | B TIaBsIH axoJI
4acThb Caxanmuu|  dacTP Kactpu Anvpe | BOCTOK Ka Ka
0. Caxamun |° 0. Caxanun P
bera p=284 =79 u=81 | u=81| u=80 | p=83 | p=84 | u=73 | p=83
RH,,(k,) % (¢ BepxuuM c=4,6 c=39 c=52 |o=6,1|06=35|06=57 |c6=12,58|c6=6,18 |c=10,69
realife MHIDKHUM | g =77 | ¢,=75 | a,=74 |a,=75|a,=77 |a,=74| a,=61 | a,=64 | a,=72
TpesieniamH) b,=100 | b.,=100 | b,=100 [b.=100|b,=100 |b,=100| b.=100 | b.=100 | b,=100
RH, (k) % det 65/(-)
2. - det 2,5
)2 - det 5,0
t. JTHA det 1
b, - N pu=-0,567/c=0,024
k; — LN p=125/0=035
R_l (MMZ/F(;I[)/
ACC,0 | (kr/m) LN p=1552
c (Mm /r03/:[)/
! (xkr/M) LN pn=315,5/c=48
C, KT/M LN u=815-10"/c=1-10"
b, LN u=0,446/c=0,163
Tow - det 0,464 0,408 0,275 0,452 0,264 0,381 0,461 0,361 0,286
Psr(W) - det 0,240 0,359 0,239 0,248 0,190 0,300 0,367 0,338 0,267
to(W) TOJIBI det 0,0767 (paBHo 28 nHeit)
a MM det 50
Aa MM N p=+5/c=5
t, OB det 1-100

© - BnanuBoctok © - Banuno @ - CCBEPO-BOCTOYHAS 9acTh 0. CaxalmH
® — CrnaBsiHKa © — Jle-Kactpu @ — BocTOYHast 9acThb 0. CaxanuH
© — Haxonka © — HukomnaeBck-Ha-Amype @ — 10r0-BOCTOYHAsA 4acTh 0. CaxaluH

Puc. 1. Pacuernsie paitons! Jlansuero Boctoka
Fig. 1. Calculation regions of Far East
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Tabauya 4
I'ny6una kapGoHM3anuu X, ¥ pacnpocTpaHeHne (pponTa
KapOOHM3aLMH Ly 10 NPHHATOH MaTeMATHYECKOH MO e/IU
JJI51 ceBepo-BOCTOYHOI YacTH 0. CaxajiuH

Carbonation depth x, and carbonation front

development v, according to accepted mathematical model
for North-Eastern part, Sakhalin Island

Tabauya 8
T'nyOuna kapOoHu3anmu x, 4 pacnpocrpaHenue ¢gponra
KapOOHM3aLMH Ly 110 NIPHHATOH MaTEeMATHYECKOH MO eIH
i noc. le-Kactpu

Carbonation depth x,. and carbonation front development
v, according to accepted mathematical model

C for township De-Kastri
POK dKCILTyaTa-
X¢y MM Ly, MM/TOJT
IIUH, TOJBI
Cpok sKcIIIyaTa- /
10 10,54 1,0540000 . Xy MM Uy, MM/TOJ,
25 16,67 0,6668000
30 18,26 0,6086667 10 18,51 1,8510000
100 33,33 0,3333000
30 32,05 1,0683333
Tabnuya 5
I'ay6uHa KapOOHU3ALMH X, M pacnpocTpanenue GpponTa 50 41,38 0,3276000
KapOOHM3alUH L, 10 NPUHATON MaTeMaTHYeCKoii Moaen
AJ1s1 BOCTOYHOH yacTh 0. CaxajauH 100 58,52 0,5852000
Carbonation depth x. and carbonation front
development v, according to accepted mathematical model
for Eastern part, Sakhalin Island Tabruya 9

Cpok dKcITyaTa-
R Xz MM Ly, MM/TOJT
10 12,970 1,2970000
25 20,500 0,8200000
30 22,460 0,7486667
50 28,996 0,5799200
100 41,010 0,4101000
Tabauya 6

I'ny0una xapOoHu3anmu x, ¥ pacnpocrpaHenne ¢pponrta
KapOOHM3alUH L, 10 NPUHATON MaTeMaTHYeCKoii Moaean
JlJIl I0r0-BOCTOYHOI1 yacTu 0. CaxaimH

Carbonation depth x, and carbonation front

development v, according to accepted mathematical model
for South-Eastern part, Sakhalin Island

CpoK 3KcILTyarta-
1, rostb1 Xz MM Uy, MM/TOJL
10 11,88 1,1880
25 18,78 0,7512
30 20,58 0,6860
50 26,56 0,5312
100 37,57 0,3757
Tabnuya 7

I'ny0una kapOoHu3anmu x, ¥ pacnpocrpaHenne ¢pponrta
KapOOHM3alHUH L, 10 NPUHATON MaTeMaTHYeCKoii Moaean
nJia r. Banuno

Carbonation depth x. and carbonation front
development v, according to accepted mathematical model
for town Vanino

I'my6nHa KapOoHU3aLMK X, U pacnpocTpaHeHue (PPoHTa
KapOOHHU3AaIMH U, 10 NPHHATONH MaTeMaTHYeCKOH MoeJn
s r. Hukonaescka-Ha-Amype

Carbonation depth x. and carbonation front
development v, according to accepted mathematical model
for town Nikolayevsk-on-Amur

CpoK 3KcILTyarta-
X¢y MM Uy, MM/TOJL
LIMH, TOABI

10 28,5000 2,850000
25 45,0544 1,802176
30 49,3500 1,645000
50 63,7200 1,274400
100 90,1100 0,901100

110

Cpok 3KcITyara- X MM Uy, MM/TO]
UU, TObI
10 23,780 2,37800
25 37,597 1,50388
30 41,190 1,37300
50 53,170 1,06340
100 75,190 0,75190
Tabnuya 10

I'ny0una kapOoOHM3aLMM X, M pacnpocTpaHenue (ppoHTa
KapOOHM3ALMH V. 110 NPHHATOH MaTeMaTHYeCKOWH Mo/eu
st r. BmaguBocToka

Carbonation depth x. and carbonation front
development v, according to accepted mathematical model
for town Vladivostok

Cpok dKCITyaTa-
Xz MM Ly, MM/TOJT
I[UH, TOBI
10 20,76 2,076000000
25 32,83 1,313200000
30 35,96 1,198666667
50 46,42 0,928400000
100 65,65 0,656500000
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Tabauya 11
I'ny6una kap6oHM3anuu X, ¥ pacnpocTpaHeHne (pponTa
KapOOHM3alMH L, 110 NIPUHATOI MaTeMATHYeCKOH MoJean
75 noc. CnapsiHka

Carbonation depth x, and carbonation front
development v, according to accepted mathematical
model for township Slavyanka

Cpok sKcIIIyaTa-
X¢y MM L, MM/TOJT
LIUH, TOABI
10 26,37 2,637000000
25 41,69 1,667600000
30 45,67 1,522333333
50 58,96 1,179200000
100 83,38 0,833800000

Tabauya 12
I'ny0una kapOoHu3anmm x, ¥ pacnpocrpaHenne ¢pponrta
KapOOHM3aLMH Ly, 110 NIPHHATOH MaTEeMATHYECKOH MO e/IU
g r. Haxonxu

Carbonation depth x. and carbonation front
development v, according to accepted mathematical model

JKCcIepUMeHTAIbHbIE HCCIe0BAHNS
KapOOHM3aIMH HA MOPTOBBIX COOPYAKEHUSIX
o. Caxasimn. IIpoBepka afekBaTHOCTH
MOJeJIH KapOOHU3aluu

Jlnist yTOYHEHUs Pe3yJIbTaTOB BEPOSITHOCTHOTO
MozeupoBaHus (puc. 2, 3) IPOHUKHOBEHHS yTIIe-
KHCJIOTO Ta3a B OCTOH TUAPOTEXHUYECKUX COOPY-
’KEHUI OTIEJBHO BBIMOIHEHO 00CIeI0BaHHE TPH-
YaJbHBIX COOpY)KeHHUil ocTpoBa CaXalluH M Omnpe-
neneHne KapOoHW3auMuW OeToHa MOCPEICTBOM
¢denondranenHoBoii mpoOsI (puc. 4).

[IpoOb1 moka3any, YTO Ha THIPOTEXHUYECKHE
COOpPYXXEHHSI CO CTOPOHBI MOpSl KapOOHW3AIHS
OKa3bIBAaeT HE3HAYMTENbHOE Bo3leiicTBue. OmHAKO
CO CTOPOHBI TEPPUTOPHH MOPTOB, & TAKKE B 30HE
MEPEMEHHOT0 ypPOBHSI Ha0JI0aeTcsl MPOHUKHOBE-
HUE YIIIEKUCIIOro ra3a Ha BCIO MTyOWHY 3aIlUTHOTO
ciost 6erona (puc. 4).

H3mepeHue  MPOYHOCTHBIX  XapaKTEPUCTHK
NPUYAIEHOTO COOPY)KEHHSI BBINOIHIM C TIOMO-
b0  ynbTpa3BykoBoro npubopa «llymbcap 2.1»

for town Nakhodka u ckinepomerpa Original-Schmidt. Pe3ynbraTsn uc-
CpoK JKcILTyaTa- CJICIOBaHMI IPUBEICHBI B Ta0. 13.
Xz MM Uy, MM/TOJT
L{MH, TOJbI [To pesynbraram Tabu. 13 MOXHO clenaTh BbI-
10 17,2 1,720000000 BOJI, YTO HAWOOJIBIIUE TOTEPH MPOYHOCTU IIPO-
25 272 1,088000000 W30LUIM B OETOHE 30HBI MEPEMCHHOI'O YpPOBHHA
25 272 1.088000000 HaJCTpoMKU. [loTepss MPOYHOCTH CIlydnsIach U3-3a
OTCJIOCHMS THAPOM3OISAIMNN C MOCISAYIOMEeH Kop-
30 298 0,993333333 © AP I JIYIOTICH KOp
po3meit 6eToHa B pe3yibTaTe BO3IEHCTBHUS Ha CO-
50 38,47 0,769400000
OpYKE€HHE YIIIEKHCIOro ra3a Bo31yxa, XJIOPHUIOB U
100 4.4 0,544000000 Cynb(haTOB MOPCKOM BOJIBI.
100
X, MM
80
Xabaposckuin ———CeBepo-BOCTOK 0. CaxanunH
" Kpan =——=BOCTOK 0. CaxanuH
60 == [O[0-BOCTOK 0. CaxanuH
50 BaHuHo
40 = le-Kactpu
HukonaescKk-Ha-Amype
30
\ BnagusocTtok
20
\ CnagsHKa
10 0. CaxanuH Haxoaxa
0 20 40 60 100 120 ¢, roapl

Puc. 2. Poct riryOuHBI KapOOHH3AIMHU C TEUSHUEM BPEMEHH JUTS pa3iuyHbIX pailoHoB [anpHero Bocroka

Fig. 2. Carbonation depth growth due to time period for various regions of Far East
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3,0
Ly, MM/rog \
2,5\
Xabaposckuii
NDEh ———(CeBepo-BOCTOK 0. CaxanuH
N\ S = BOCTOK 0. CaxanvH
2,0 MPUMOPCKUI Kpaw
=== 0[0-BOCTOK 0. CaxanunH

15—~ BaHuHO
Oe-Kactpu

1,0 Hukonaesck-Ha-Amype
BnagusocTok

0,5 ChnaesiHKa

0. CaxanuH Haxoaka
0 20 40 60 100 120 t, rogbl

Puc. 3. I3mMeHeHre CKOPOCTH TiepeMeleH s (POHTa KapOOHU3ALNY C TEUCHHEM BPEMEHH
Ul pa3Iu4HbIX pailoHoB JlanpHero Bocroka

Fig. 3. Changes in displacement rate of carbonation front due to time period for various regions of Far East

Tabauya 13

Pe3ysibTaThl HCNBITAHUI 3aLIUTHOIO CJI05 0€TOHA METOAAMHU HePa3pyLIAKLIero Bo3aelicTBUs

Test results for concrete protective layer while using method without destructiveness

Mecro n3mepenus
CH10C0G  XapAKTEPHCTHKA H3MEPCHUS XoJIMCKHI MOPCKOH TOProOBBIHA IOPT KopcakoBckuili MOpCKO TOProBblil IOPT
JInuesas npuyanbhas | JKenesoberoHHas Jlunesas Kenezoberonnas
CTEHKa HAJICTpOHKa NIpUYAIBHAS CTEHKA HaJICTpOHKa
Cknepomertp (R,,, MIIa) 40,0 33,7 36,2 32,6
ITynecap 2.1 (R,,, MIla) 40,4 41,9 41,7 30,8
O6m1as oueHka nmpouHocTH (R,,, MIla) 40,2 37,8 38,95 31,7
CooTBeTcTBHE Ki1accy OeToHa B30 B30 B30 B25
Knacc 6etona mo npoexTy B30 B30 B30 B30

Puc. 4. DenondranenHosas npoda

Fig. 4. Phenolphthalein sample

BbIBO/JbIL

1. Ha ocHOBe mpelIoKEHHBIX BEPOSTHOCTHBIX
MoOJIeJIeH M TIPH MCIOJIH30BAHUH MONYYCHHBIX MO-
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neneil 0a3sMCHBIX NMEPEeMEHHBIX BBIOJIHEHBI MOjie-
JUpOBaHUE TIyOWHBI M CKOPOCTU KapOOHHU3aLMU
0eToHa, a TakXKe aHAIN3 KOHLIEHTPALMH XJIOPHIOB
Ha HEKOTOpOW TIyOMHE 3allUTHOro ciiog OeToHa
Iu1st yenoBuit o. CaxanuHa.

2. Paznuunsa mo xapOoHU3aLMU AT BEPOSIT-
HOCTHOTO TIOJXOJa IPU HATypHOM OIIPEAEICHHN
TITyOMHBI TPOHUKHOBEHHS YTIIEKUCIIOTO Ta3a B Oe-
TOH 3aIIUTHOTO CJIOSI M HATYpPHBIX HCCIIEIOBAHMAX
Ha nepuon 30 ner coctaBistoT A0 7 %. IToatomy
B JaJIbHEHIEM, ONepHUpYsl 3HAUCHUSIMU, HOTy4eH-
HBIMH B XOJI€ BEPOSTHOCTHOTO MOJEIHPOBAHUS,
MOHO JJOCTaTOYHO TOYHO PACCUUTATh CPOK CIIyXK-
Obl OeToHa MENb(POBBIX KOHCTPYKIHUHA B JAHHOM
paiioHe W HaJEeKHO ONpPElNeNUTh BO3MOXKHOCTH
OKCIUTyaTallud KOHCTPYKIMH 0e3 crenuaabHOU
(BTOpUYHOI) 3aILUTHI.

W Hayka
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