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Thesis Summary (approx.2000 Japanese Characters )

WA, fhaA V7 7 OEBFERESCE EIR - A= VX —(LoBR, HElECORREE OB G, SEF-CM RS O
RS O SN BB R AR 2> TS, L LR s, HEREETICK T 2RI RBEERFAEEL TV
2, WRICERERT & HEEROMBEAZKE LZANITIFE A LR, HEEABEOUTN I, —BILITITE > TR,
T, THOBEMETHIBEIZL > TRAE-> TWAIZLEDLL T, BER OBV EZEE T 23RN T T»
5. TEOBAEMEOE N Z STEICE W SRR ET O R E L E BT 2101, BRI T MM SR OMBEEH LN T D 2 b
BRATHY, LHRETICRT 2 REMOGREHEE M T IXLERHD. £ 2 CRMXTIE, Kk, NRVES, pH, &
K, MAEDSEOBRBER T NRFMOBEICKETHELFHEL, HERETICBT 3 REMOEABELIRE L.

W1 T TI%, BEIRICR 28EEM 0L L ER TH A BRI RITTERER FOMHOEEEZ2R Lz, £ L THE
HIZB T 2 R B OIS RICBE T D BEE O 2 F & O CRMA R Z IR ~, THERREK - L s EOMBEZHET 52 ik
DI BRI O R A L, ARTO B EMRER L.

2 3 [ HEER I RIETRIE, DSV ES, pH OFB] T, 3% NaCl KIAHK TR S 87t IR EE (i = 100%)
FICRWT, ZEMROBRILFA v E—F 2k (EIS) IZX > TREER T (hifk, 25 VES, pH) LERHEORGRZH
A L7-. YRR T, BARRKISICHE ) BREOIHBOMEICL > T, BREESFERRBICE-> TRETD &R £
D%, BEFHEIIBEBRET -ELRY, ERREBIGELE. 0L OBEEEITHE DSV ESIZESTHI0my ! T
HDHZEERR L., ZHUTRERMERICER LToILEIRIC L > T ) — R« Y — FEOSHIE L=/ Th v, fafntigEsp
TILEMB B ORAEE CEAMISAEITT S 2 L &M 6 Lz, £z, BRI T, LHEOBBAKDOFIH pH = pH
FEEMEOBENNC L - T, BRMMIEEIND bOO, EFIRETIE, PR L FRE S CEAEEIINETs Z L 2H 00
iz,

$ 3% [ EHEAICKIETEKEORE] T, B EKROBERELHTIZBN T, EISTRIC L > CEY O3 & 138
DR BEOHBZFEL, MAX T, ex-situ TEMEMORMHSREEITH 2 & T, R (Bf1E <100%) FCRAET
HARY—JFRORAEESICOWTHGE Lz, BRI 2 E I EEE (on) 1X8FIE 0% CRRMEZ RT Z & %1
BINTLTZ. 2D i &, REHIBENSHONTZEATRE (Ane) THIETHZ & T, BAM (7 /—K) OVLJE AT
(o) AT L7 DIV fon@id, BAFIE 90%75°5 50%DHPATIZ L A LB LW &4 R L. ¥£7-, 156 BM O
BOBRBOVHFERES (due) BLORABRIEE (dn) OELL Y, S 90%7° 5 50% CHIRE 2RI R F1E % R &
RN EEZA LN Lz, REFHERICRI) 2R AT BN O « KOOSR BB L, MBIHNES 2
FA SWAY —F, B EICEETHHA R TR —RELTlIX, 7/ —ReW Y — FRSHET % 2 & TRE DO AN
FETDHZEEHLNCLZ, 20T/ — FORBIIAFEIC K > TEIL, AFIE 90% T Ame 1 14%I2584 L, & &ICfufn
NI D &, AR 80%2° 5 30%DEFHAIZIBT, Ao (3HI 5% T—E & 72 o7z,

AR [EBREPICBIABAT=4 ) U7X 2BRER T ORETMN T, ERERVERETT, EHEIIBTIER
FIZOVWTHE L. “EBBRICEBERE=F Y U7k - T, FREPICHIT B REMOIESEE & HEOKSEOE
DE=HY TR Uiz, Z OGN &Ky EIT, BROA R EOKESRFICEFHET Z L 2o Lz, AT,
EREP T, EEREBICET 2 TEOEKER, EHREBOBAREZIEL CND I EEmR L. EHhotE (BR7+
Rt Beafht, BERL) 1ICB8WT, EISIEICE > THEAMEOEVW ARG LAER, BR7 LItk nT, BVWERHE
NERFMER SN ZE2WALMI L. TS o B Ic oW, 2 BFEE TR L ISIERBRE O 10 um y 1 %
RUTz. F7o, WELHE L REREAFOBND, IKREMOBREIEICE 2 BB A M LR, WEEL - REFcs T
o5 2 TR R O RHE X0 L EWERSE 2R Lz, BRI ORFMEMICTRK LTz BB RERMDN S S Ay
A S, GREERICE O R ST,

H5E RFE) T, AWMSCERIEL, THEREPICRT 2 RFMOBELUSHENE £ L D7,

%5 FSCE R X, RIS 2000 7 & 5030 300 35% 13 DEHT 57, & L<IXEIC 800 354 1M LT E I,
Note : Thesis Summary should be submitted in either a copy of 2000 Japanese Characters and 300 Words (English) or lcopy of 800
Words (English).
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In Japan, a 1 mm corrosion allowance per 50 years has generally been adopted for the design of underground
steel structures. However, the various environmental factors, such as soil particle size, covering thickness, water
content in the soil, pH, ionic species, temperature, and microorganisms, are predicted to affect soil corrosion.
Hence, there is a potential risk in a uniform design as described above. Therefore, it is vital to elucidate the
correlation between soil corrosion and environmental factors. Thus, corrosion mechanism of carbon steel in soil
environment was discussed in this study.

The average corrosion rate of carbon steel was monitored via electrochemical impedance spectroscopy (EIS)
in artificial soil (a mixture of silica sand and 3% NaCl solution) or actual soil. The carbon steel exposed in the
saturated soil (degree of saturation: Sy = 100%) showed uniform corrosion. In saturated soil, corrosion rate at
steady-state indicated 10 um y* regardless of particle size and covering thickness due to the suppression of
anodic and cathodic reactions by the oxide film. However, higher corrosion rate than artificial soil was observed
in the actual soils, and it was shown that microorganisms and pH buffering promote the corrosion reaction. In
unsaturated soil (S; < 100%), the anode and cathode were clearly separated, and non-uniform corrosion was
observed. The average corrosion rate of the entire electrode surface area showed a maximum at approximately
90%Sr. Meanwhile, the corrosion rate of the corroded area was kept constant in the range of 90%S;, to 50%S;.
Both average and maximum corrosion depth showed no clear S; dependence in the range of 90%S; to 50%S;.

Finally, the corrosion mechanism of carbon steel in soil environment was proposed, and the relationship
between corrosion rate and environmental factors was summeraized.
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