471 K& ® T RKF F R Vol. 47,No. 1
2007 1 Journal of Dalian University of Technology Jan 2007

1000-8608( 2007) 01-0061-07

£ . RE#H
(AHBETAE EAAFFR, L7 A% 116024 )

P ERENE T RERAHEACRAGH IR ME R KEE X OWE B .
A FRARTETHFMWARELEN EHT X TEMMRNEA F4TONER |
R G 4 AV B RTRA T 36 45 th I B SR BE £ 45 IKOT R B M R & R A B B R A2 BT
2 W BOL B AR KB RN X R E BT W B B ARYE ST By 4 A e R, R
WREFERRT EREMERF G S A B % FE TR T R R S L% R R
B R & 4P i R LB B R IR

c B A VIEE Sk AR U REELEAM

TU31L 2 : A
’ > D) ° 1%
, . Michael '
( ) [71
2 |L2] 2 2
1
. Mon'naga[g]
( )
. Amey 2 1) ,
:2) )
( ) ;
. Weyers[s] 90 )
1 2005-0320; : 2006-12-01.
: ( ol01).

(19714, , ; (1924,



62 AREBZBIAFFR 47
, R (4) (Ts, T,
1 2
2
: (
’ )
Tuutti |8|7 1
, : %‘ RENBEER
=
g EREERIRR
; ( . ) E|TTTTTT :
: o T . 7. [ et
. Tuutt b {
; Bl 2 45 il BE £ 2 SR A o o BUARRY
Fig. 2 Model for service life of reinforced concrete
structures affected by corrosion, with a
4 division into four periods of lifetime
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Tab. 3 Partial results from bridge inspection
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25
20
_ 15
10
05

023 24 25 26 21 28

t/a
W 7 U REet 82 R 2k

Fig. 7 Timewarying reliability index U

45
40
@
35 :
3'0 'l L ; 1 i
25 30 35 40 ¢4 5 55
t/a

Bl 8 Uk e 5] & fLay sk

Fig. 8 Timewarying reliability index U

[1] RODRIGUEZ J, ORTEGA L M, CASAL ] Load

carrying capacity of concrete structures with
corroded reinforcement [J]. Constr and Building
Mater, 1997, 11(4): 239248

[2] CABRERA J G. Deterioration of concrete due to

reinforcement steel corrosion [J]. Cem & Concr

Compos, 1996, 18(1): 47-59

[3] MORINAGA S

—

Prediction of service lives of
reinforced concrete buildings based on the corrosion
rate of reinforcing steel [C] / BAKER J M,
NIXON P J, MAJUMDAR A J, et al. Proceedings
of the Sth International Conference on Durability of
Building Materials and Components. London E &
F.N. Spon, 1990 5-16

[4] AMEY SL, JOHNSOND A, MILTENBERGER M
A, et al. Predicting the service life of concrete

marine structures An environmental methodology
[J] AQ Struct J, 1998, 95(2): 205214

[S]WEYERS R E. Sewice life model for concrete
structures in chloride laden environments [J]. ACI
Mater J, 1998, 95(4). 445453

[6] MICHAEL P E, DAN M F. Servicedife prediction of
deteriorating concrete bridges [J]. J Struct Eng,
1998, 124( 3): 309-317

[7TIRH# RE &, taedk. ERBHR L8 ZH M4
R ZESTM [J]. KEE T AF¥%H,2002, 42(1):
83-88
(ZHAO Shang-chuan, ZHAO Guo-Han, GONG
Jinxin. Optimum prediction of remaining sewice life
of existing concrete structures [J]. J Dalian Univ
Technol, 2002, 42( 1): 83-88)

[8] TUUTTI K. Corrosion of steel in concrete [R].
Sw edish

Swedish, Cement and Concrete Research



! ¥ OE%F: ETA

5 2 B AR AR Al IR BE 25 A (5 R A o O 67

Institute, 1982

[9] AL-SULAIMMANI G J KALEEMULLAH M,
BASUNBUL L A, ef al. Influence of corrosion and
cracking on bond behavior and strength of reinforced
concrete members [J]. ACI Struct J, 1990, 87(2):
220231

[10]43k#F . BB LEMTAEES Z4TN M ]. A
A2 d AL, 2003

[11] 7k & #F% KGEF.%. RE L4 IR HE
WM ]. L @R A HRALE, 2003

[2]%EE FhEF . TRF. KAKREFHETRELP
WA WA [J]. EHRFE A, 2003, 34(4): 267-269

[131E =% . BB L4H 54 FEE T4 TR
AR [J]. T HER, 1997,27(6): 6-9

1997,123(12): 1638-1644

[BIRE®,&FF . Tes. EHTEEEL [M]. L
R E ATk 8 R, 2000

[16]4%k#%F , ETRA. FHAAKRETRE LR E ZH
TAGER [J]. Tk, 1995,25(6): 36-38

[17]15kF 4,5 4,8k SHMME 7% He [T
TP, 1995,25(9): 4144

[18]14%k&E,m #.TRK S RERIPERT
XEABA N EFEFR (] BRE N L2002,
32( 10): 14-17

(9| RE® . TELEHTERELS LA M]. K&E: K
HET A% W R, 199

[20] GB 50292— 1999, &l Z 5 7 & 4% = 4r & [S]. 4L
o E ATk 8R4, 1999

[14] VAL D V, MELCHERS R E. Reliability of
deteriorating RC slab bridges [J]. Struct Eng,

[21] GB/T 50283~ 1999, /) B T A2 & M ] % & X i+ % —
AR [S) AL FEATRIE RAE, 1999

Reliability-based service life prediction of

steel-corroded concrete structures

s

SHI Bo , ZHAO Guo fan

(' School of Civil and Hydraul . Eng. , Dalian Univ. of Technol., Dalian 116024, China )

Abstract The possibility of safely extending the service life of the existing structures is a problem
that has become more and more important for the structural engineers and asset managers. A
performance-based model for service life prediction of the steel-orroded concrete structures located in
an atmospheric environment is presented. In this model, thelife cycle of in-service concrete structures
consists of four phases of lifetime, e. g., the time periods from the completion of a newly-built
structure to corrosion initiation in the structure, from the initiation of corrosion to corrosion-induced
concrete cracking, from the concrete cracking to acceptable longitudinal crack width, and from loss in
serviceability to acceptable ultimate limit state. Based on the structural response measured by strength
and serviceability, reliability approaches were employed to determine the time period for each phase of
service life. The method presented can be used to assess residual life of the existing structures in an
atmospheric environment and make decisions with regard to its maintenance and strengthening for

structural engineers and asset managers.

Key words service life; reliability; corrosion; structural performance prediction; concrete structures



