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Abstract: Performance degradation of concrete bridges in
atmospheric environment is closely related to material damage
caused by carbonation and forces. In order to evaluate
quantitatively the effects of the two actions, the authors
summarized the material damage models. Besides, the method
for analyzing long-term evolution of the concrete bridge
performance was proposed and a finite element program was
written in this paper. A prestressed concrete simply supported
beam in atmospheric environment was investigated. The
results show that both carbonation and forces have significant
effect on the long-term performance of the bridge, which
include the loss of the cross section area and deterioration of
the mechanical behavior. When considering the effects of

carbonation and mechanical damage, the section loss,
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deflection, and degradation of flexural capacity at the mid-
span were more serious than those when only carbonation
effect was considered.

Key words: concrete bridges; carbonation effect; forces

effect; damage; performance evolution
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Fig.1 Material damage process
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Fig.2 Flow chart
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Fig.3 Simulation of cross section
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Fig.4 Internal force distribution

2.2.4 FRBHHT

RB IR IT RSB RR S
YW, PUB AR S 3 A B AR TR + K U 7 1R %
AR TR N 5, o 4 A T A Bl
SRS 11 YRTEIE.

MDY AR R AR 6 HE, LR B
JEIRSE +HUBY B8 T AT IR AN 4 A T BY BB ) BT

Ve = Vaas Vs (6)
KAV RITBE RPTBI R R 1500 HIBBELDTEY
BRI R ¥ o5 HAE VIR ITBREG VLR
BT AR 7.

Hop V 3CA B BRSE + X BN F7 TR B
BRI T (B ARAR R R R AR A
iU 9 B9 3R B IR A, auvas BOERE IV SR R SCHR
BYALIE F=3iippr SN

3 &6

3.1 SHEERESH

AL PA—EFELR 25 m TR BB+ A KRR
SypiRt g, Bk R AN E A 5 s, £
SR A C50 JRBE+ , B ) AR A ¢°15. 2 mm {EA
22,453 W 57 R F HRB335 M, (R 2R R 30
mm. #1%% 5 HENHER R 16 mm, HRH%LHE
WAmEAEB R 12 mm.

BRI R A SRR .. BEGRE 4
M i A B 50 T 55 Y1 R SR+ S Aa i X
TEEARE MM , R EENABRIEATE S
BERE 1. f TEE A% I, S stk
B BERXTHERALE CO, WREE IR RS
WS BEEST—EPT. T B 120 48,
STt A T 0. T —% &% B bk A
2 31 P LA A 5 T 00 A 35 SR AR AR 1R P 2
A5  Tr 2Rk R IR T4 — (BN T A 32 g 1V Fi s G
A5
3.2 BRSO
3.2.1 Bk 250 bT

BRI DGR T AR, o 1~10 HEE—



4l

B, 4 — R R IR B SRR KR I R 487

K, BANA%L, 11~16 N K, NNALE. T
BRI A AT , AR AT AN S8 % 10 KB AL.
B 6 & H T R T %0 % £ GR Ab O% B I ) Y B
{H. B FAMAGIFAE AR BT M, B A5
i 2B BN T A G, B G 5 f T E AN A B
FedroR B Ry /)N  FLAB AL A5 5K S 22 i Bt A
/N NG 5 FEERE 5 B RRALAE A2 0 VR R AR AR
% J8 T A 1 R It R T AR Ak 5C B I 220 BUC(E 23 31 A
51.6.74.4.92. 7 4F#0 55. 1,83. 3,103. 7 4. Z48 5%
SE PRI A P I AT 52 B A A S SR e 20 2 LU A 5
JEBRAGE T B BB /) , PR AR T R A BT R
JB RE SRR XTEL R

240

ko))
\15x7

1

I —

IE

18

119
140

L 5{ |;97 100‘ 9.7 2.1
\17.75 17.75

a BRI R~ (B . cm)

b BT S 45 B B A A B
5 BHERLENGHE

Fig.5 Arrangement of cross section and reinforcement
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