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Abstract

In order to establish the life prediction model of reinforced concrete structures in the saline soil
area, we will bury concrete test piles in the saline soil area and test the chloride ion concentration
on the surface of test piles and the corrosion degree of steel bars three years later. The chloride
ion penetration model is established to predict the corrosion time of steel bars. Based on the see-
page model and the state of concrete members, the time required for the corrosion stage of rein-
forcement and the development stage of concrete cracks are predicted. The results show that the
water-cement ratio of concrete, the external admixture and the external environment have a sig-
nificant influence on the chloride ion diffusion coefficient, thus affecting the critical time of steel
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corrosion. The thickness of concrete protective layer and water cement ratio also affect the cracking
time and crack development speed.
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KERWE, HLANERECN 2.7, SN 1.4%, £MWHE A 2650 kg/m®, HERUEFE A 1536 kg/m®, J&T I
X HRbs S8 AT R R R A e BB SR D A R IR A 5~10 mm. 10~20 mm 1 16~31.5 mm
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Table 1. Cement performance index
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N L ) L bk pr 1) - iy 77 o ‘

HETF - SaE g R kLI A /min i A /MPa PR E/MPa
A2 ’ e 2 iy

0.016 0.48 2.12 348 EH 85 150 5.9 7.8 24.2 47.3
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Table 2. Fly ash performance index

® 2. MR REREAR

e bR K % B EI% TIKEIY% =EMBREEY%  AETEE%
SEWIE 93.1 2.1 0.1 0.53 0.016
Table 3. Coarse aggregate particle gradation for on-site concrete components
5 3. DR B a4 Fr R FE B R Bk R BT
G FL A ~F/mm 2.36 4.75 9.50 16.0
5~10 mm
RITTRRI% 96.2 87.5 13.1 0
fi LR~ /mm 4.75 9.50 19.0 26.5
10~20 mm
BT RI% 98.1 86.7 12.3 0
G FL R ~F/mm 4.75 16.0 315 375
16~31.5 mm
RITMTRRI% 97.3 88.4 9.6 0

22. MBEHR

SERCR R SF A 120 x 120 x 1500 mm 49 TR & iR aaAE, 58k 800 mm T L, 700 mm #EE
(ER, HECAE IR 4, WA EILE 2, WFEAERN 12 mm, 472 EEH 20 mm. feHE %2
SRS TE B S VR A 1SS K FUBONARHEFR AT EFRY 24 h, 24 h S SRR IS I gk SR 74 4
F| 28 KW, 2 JGigik 20w i T v, M se s aien WL 1, RIGHE &R 2 iE iU K 2.

Table 4. Concrete mix design
4 RBEEAEIT

o) JBH K K IR > el K e
kg/m® kg/m® kg/m?® kg/m?® kg/m?® kg/m® (%)
A 465 150 325 140 764 1056 1.2 C50 JR#E+
380 145 266 114 737 977 1.2 C35 Wi+
- _'I'}"i'l"'f"i'ﬁ'l" 4 rﬁ =3
Figure 1. The completed test pile was buried
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Figure 2. Chloride penetration mode
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Figure 3. Comparison diagram of steel bar potential difference test results
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Figure 4. Free chloride ion concentration at reinforcement placement

4. WEHELBRIETFIRE

B S T RORR SR, AN A B AL S TR B R A, N 3.1 SEERES R LAE . 0.38 AKUKEE
B 75 VG e - IR AR LN D A R B, AR A HL S I B SR IR BE RS R T AR Y, SO A

DOI: 10.12677/hjce.2022.113044 411 TARTHE


https://doi.org/10.12677/hjce.2022.113044

MIEIE 45

Pl F S B IR EE 0 0.125% .« 45T R B S 7 AU T BCBUE A AR 0.32 7KK LR e LA 2l 7 5%
PP R I IR), I 3 T B AR 0T A0 55 VR o - A P30 A 7 i HEAT TN

4. SWERRART T TR

WRIEIA TR, fE TSR ST N =B 1) &E T Hbr e, ZBYRE
TR B ER A W RIS R T A TR A B SR AR I AR SRS [R], 2l R H R TR e+
THEAREIRAN . AP TR AR B RIP 2 RS, 2) NS B, B BR H N
T AaE T, AN AR SRR LT R P E 2R I a], 2O RGO TR R TRE 5 3) TRAE LS
KM B B Bl e L ORGP BT RB A e SRR 4% 58 P P FE 9 I 1), 20 RE R TR B T &
XA, JB T B B I H A SO A Ty R S BR Tl BEBI A I R A SC DL T, s R E 2848
KSR BT it I T8) AR SC L T3 38

4.1. ABETY HME

411 SBTFYBUIRER
FRE Xi Y [ R T sdshl r i, fE PR G, 088 TR K Ve 2K AR AR
WK, ENFRREGEE T, HMMERABEHEAE T, A E SR 5 Ry H#.
LRy, WHKEMA SEHRASEAR, SaREELK. #H7FE LR
dc, dc,

T:d—Ctdiv[Dc,grad(Cf )] @)

K CONEEBE IR, DU EIRE A,
Cr N SR, DA THE
t Jyitla], EA2 ds
Do N T HURE.
SURRETRBE TS50 T B9 B 2 R e+ B SR G, I8 5 IR A 5. S a AR s
S LSO G PURE AL, ARSC R BB PRI T TR DL AR VR SR T B R B,
T BARET LR N 2:
D=D,- f(t)- f(T)-  (FA) @)
WIS [6]% 22 R R SN N VR B L AR (GRIP 7E BN, Bl 28d)50H 79 B R Bk AT B 7L, % K&
AT RCR B A R ATk S BASHT, SREAIIR AR T AR B R
D, = 36.6RW/B —0.06Rg, + 0.081RFARW/B —6.562 ?3)
A Do NWIIRSEE T R EG
Rwis A7KIK L ;
Rea WETBEIKIB B I3 EE
HAT, K228 DIREOY 75 &l WX S8 T HUR BN, Tang il Joost [7]#2H 1 —Fh ek 14
ET7 2R AR BE I [ AR A 5 AR 2

f(t) =%K1+t?j _(‘Tj}m @)

IR R P BRI S ) Arrhenius 58 R R R :

DOI: 10.12677/hjce.2022.113044 412 T ARTHE


https://doi.org/10.12677/hjce.2022.113044

MIBEIE 45

unzﬁﬁﬂ 5)

SETYHORE RO, JUBM —VOKA RGOSR S T 105 . B JU T
5 W T A1 A 8]
f(FA):3.213FA2 —-3.175FA+0.999 (6)

o, t AR ]

Do MiR#&ETAE To JE . 28d W], MIADIRES &S T8 ARG

to /9 28d;

m iR 9% R 4, X 0.37;

E N NGB TR E L T TS BE, HE4E model code-FIB TR AME 4 dr IR 7Y, BL 40 kd/mol;

R NS £, R = 8.314 J/(mol-K);

To N 293 K

T NiREE

Wic 7KK

FA Nk K35 &

BT AER B L AR 2 DAY ERIR PR . A0 IO 1) 07 S KR AR = IR 45 4 [9], il W R A
] SRS T BE AR AN (0 B AL B R — 20 P AR B DR, (EVR B L &S 7 I 45 B e sl A T
WEEHE, RAEFZREAE TG IGO0 A 5850y 5 Fm0l VR &t - 45 5 48 FH 75 i

C

"R "

f

K, RAAETFEE ZR%, HL0.85[10].
W R A 3 AR 1 RIT 73 VR 6 - v i o GBS T HOR B B R AR

1-m 1-m m Ef1 1
dcC; =Ldiv 1 (1+t_rj _[t_fj (t_rj ><eR(To T]
d 1+R m t t t

x(3.213x FA? ~3.175FA +0.999) grad (C, )}

®)

T 8 SRS T RO P R AR AL A T
1) st
TN EEE TS RN 0, B
C(xt=0)=0 ©)

2) W FA

o} VRVt R TH AU TR HEAT IR, 0.32 KK LR EE LR IE S IR N 0.92% (KIVERT 2%,
0.38 7KK Lt Vi B - 2 11 o7 553 20 1.25%
412 [ETFYBUERHEERIHT

8 H matlab XF &S 3 BUG OUEAT IR, AN ER AL SRS T RS LK 5 K& 6. 15 7, B
ATDAE Y, KRR LSS T AR 53, M THERMRE, BT S FEE L& S TR
1R FE B 7K L 1S M 1 k. ARkt 1E)IA #1) 365d I, 0.38 /KK HLIR B AR A IA ) T 22.8 mm,

DOI: 10.12677/hjce.2022.113044 413 T ARTHE


https://doi.org/10.12677/hjce.2022.113044

MRBEE 2%

0.32 /KK HLIREE -2 0 4.8 mm; {21 [A]5A 3 730d B, 0.38 /KK LR EE 1R iR EEIA H] T 31.2 mm, 4%
0.32 /KK HLIR e 18 I 7.2 mm; A2tk [A] 75 %) 1095d I, 0.38 KK HLIREE 2 iR B IA 3] T 36 mm, %%
0.32 /KK LLREE L340 9.6 mm, 4R 0.32 KR LLAREA & B i PR B TR UAEE 71, X 2RI NE S 11
TR - T IO e TR LKV A B SERR RS, I KR R S K e A 2 S e i B R . T

TR, ASCE BRI AT B AR LG DL

B 032
] 038

40

12 PR EE (mm)

365 730 1095
RIhiEI(d)

Figure 5. Maximum erosion depth of chloride ion at different erosion ages
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Figure 6. 0.32 Chloride ion diffusion of water-cement ratio concrete at 1095d
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Figure 7. 0.38 Chloride ion diffusion of water-cement ratio concrete at 1095d
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Figure 8. The variation of free chloride ion concentration at reinforce-
ment placement with time
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Figure 9. The maximum erosion concentration of chloride ion at 1095d
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Table 5. Life prediction of concrete at different stages
i< 5. FEIMEBCRE L HFH T

2l B 0.32 Rt - FH 1 (a) 0.38 Rt +H 1 (a)
T 7.48 3
T, 5.72 4.62
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