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Life-cycle Cost Model of Corroded Concrete Structures Based on

Time-varying Reliability
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(Faculty of Civil Engineering and Mechanics, Jiangsu University, Zhenjiang 212013, Jiangsu, China)

Abstract: In order to analyze the life-cycle cost of concrete structures in chloride environment, the
existing chloride diffusion model and crack width prediction model were used, Monte-Carlo
sampling simulation was carried out using MATLAB software, and the fitting formula of
structural failure probability and reliability index was established. The calculation method of
maintenance-reinforcement cost in the whole life cycle was established combining the influence of
maintenance-reinforcement measures on reliability index, and the life-cycle maintenance-
reinforcement cost was calculated by taking concrete bridge structure as an example. The results
show that the failure probability and reliability index can be described by piecewise function with
failure probabilities being 0. 1 as boundary. The duration of maintenance-reinforcement effect has
the most obvious effect on service life extension of structural members. When the thickness of
protective layer is 60 mm, the maintenance-reinforcement cost decreases obviously, and is
reduced by 25%-50% compared with the thickness of protective layer 40 mm.

Key words: concrete structure; chloride erosion; corrosion crack width; time-varying reliability;

life-cycle cost

Y %5 B #:2016-09-16

HE2WH:BEEHRBFEIESETH (51278230,51378241,51578267) ; 2L F # 5 Z5 M 1 24 Bl o5 L TRMIF J£ 4 101 H (20123227110006) 5
VL9548 3 38 v T 9 A S 3 1 & 151 H (SJTLX15_0500)

EE BN B (1979, B LRI B B2, T2 4 . E-mail : Ich79@ujs. edu. cn,



72 AEHAFE TRFIR

0 3

5177 9 B - A5 R B OR TR A B S5 P
Ao T AP (A5 ORI 9 A7 TR 5 1 25 4 it
TE IR A N 5 B A4 T L 5L 2 Y IG5 R 4 Hiy 2k 2L
17 38 AR S AR IR A BG5S Fh A9 790 45 ok
T B TR B - 2 R LR A TR T 5 ST DL R U 4 —
F AN A R [ 28 05 0l OF PR T AR
TR NS AT e O B B YRR X e
ok LR 28 U 48 L A A [ G0 AT DU B9 22 96
YIS S2pR TR e, 51k R B b 2 A PN A B kY
F B PR R B i AL TR TR . T ER
TR T U TR AR O VU b R ) Ak 2 DL R AL T & T R Uk AR
el A A5 S T ok 5 A 9 5177 B ol ) LA v
2l s L s RN AR R N A LR S S
L DR IS SR PR TR R A 5 ok 5 | R Y O
B - 45 KR AP BE AR AL AL O A4 77 i #1 I
Br 45 BT T 5E B 48 AR 5 45 0 4 75 i Ja 40 A ¢ &
SEIRA WL E R

FEFLE R 5 7 10 5 6 %% % Frangopol 45 4%
TRLEE I T 9 AL A Al Y 42 7 i AR B EE A
FLHI » [ N AL AT AN 2 27 255 0 45 4 1) 4 7 i 1 300 ok
T T W5 . Kong 457 4 1 Tk T W] 5E BE 9 1F 22 4
75 i Jo S 4 0 A IE AR T 58 R & D B L 25 5
(7] 4k 47 % Sl %S 254G T AR R A R S TR [ ZE 9
7 G A 77 i JE S0 AT A JRE AR AR R Y L (R B B R A
Ha B AT SR BE AR B . SR W BRAAE R
{1 0 73 T 256 - TR A 4 A7 i S S0 1 BE AR HEAT T 2
BraFoe. EHG 8 AFET MRS A Bt R DF I T T R4S
R B 42 F i 22 U P AEALHEAT 1 4% 2R BBOBE R B
Ao, I BHIEEEH A S PERRIRESAF . R L
HIFFE ISR T DL 4 7 i A 30 0 E 28Ok M5 |k 4%
J7 A AH R T S — 2T

il 2 S R Y T A T B KT BT [R] LA B
i J7r- o e £ A B T A 728 A i 2L AR SCEE T i
2o DUIE AR 2 AR D IR 2 - T B )
T 73 A7 5 AG AL 1 B0 2R S8 3R g ] B A A 3 o
FEHEAPONN I 355 Bl 0k AT 5 BE 45 b 005 W) L S 45 0 A
75 i Ji] S AE B0 18] 35 2 B9 0 A T5 vk L e R o8 A
7 i JA I AR )35

1 ZWHEUERERIN

A 5 g | A A AR TR R AR A R B K R 4 K
Je I 1 Fras  Ho e iR BE 7 A W iR A AE

[

2017 %

B9
B2 5 5
A 2 4 55 P

o1, 2 1 i)

(a) 5% 5 P BERT (1125
M
05
(0.1
o — o T

©) KM B A

Bl1 REFEMRYEEMEREEL
Fig. 1 Changes of Crack Width and
Failure Probability with Time
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Fig. 2 Failure Probabilities and Reliability Indexes with

Different Thicknesses of Protective Layers
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Fig. 3 Fitting Results of Failure Probabilities with

Different Thicknesses of Protective Layers
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