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Service Life Prediction and Carbonation of Bridge Structures according to
Environmental Conditions
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Abstract

Carbonation is the results of the interaction of carbon dioxide gas in the atmosphere with the alkaline hydroxides in the
concrete. Reinforced steel corrosion due to concrete carbonation is one of main factors on the decrease in durability of
RC structure. This study investigates the influence of carbonation on the bridges under various environment condition and
quantifies the effect of carbonation various domestic field data. The failure probability of durability is evaluated on the
basis of reliability concept. In addition, service life of the structures is predicted based on the intended probability of
durable failure in domestic concrete specification. According to experimental results of the carbonation depth, the
carbonation depth increased with structural age. It is analyzed that carbonation velocity of the structures under urban area
and sea condition is 1.6—1.9 times faster than the river condition. Service life of the bridges under urban area and sea

condition is decreased about 2.4—3.3 times than river condition.

Keywords : Carbonation, Service life prediction, Failure probability of durability, Reliability concept
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Table 1 Carbonation velocity by researchers

Environment Carbonation velocity coefficient (A)
condition This Study Researchers
Urban area 4.28 4.10 (Lee,2000)
Sea 5.10 4.64 (Lee, 2003)
River 2.62 2.31(Lim, 2004)
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Table 3 Coefficient of variation for carbonation depth

Carbonation depth (mm)
Condition Test point Stan.
Average Cov.
Dev.
Urban area 162 14.05 7.65 0.63
Sea 79 18.66 10.75 0.58
River 876 11.58 8.25 0.72
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Table 4 Service life of structure by cover depth
(a) Cov. of cover depth =0.1

Service life of structure (years)

Cover depth Urban area . - . -
.. Sea condition River condition
condition
80 103 79 249
90 130 99 315
100 161 123 390
110 194 149 472
120 231 177 560

(b) Cov. of cover depth =0.3

Service life of structure (years)

Cover depth Ucrsjgi ;g[ela Sea condition River condition
80 75 56 185
90 94 71 233
100 117 88 289
110 141 107 350
120 168 127 415
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