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Examination of Correlation between the Condition Evaluation Results of
Superstructure and the Safety and Load-carrying Capacity of Bridges

Ju-Hyun Park’, Hyojoon An’, Manseok Han’, Jiyoung Min®, Jong-Han Lee’”

Abstract :

In recent years, many infrastructure have been rapidly aging around the world, which grows interest in the maintenance of the

infrastructure. Among the social infrastructure, bridge is a very important structure to transport lots of human and various products. The

performance evaluation of bridge can be divided into the condition evaluation and safety evaluation, proposed by Korea Infrastructure Safety and

Technology Corporation. However, there are no separate criteria for the performance evaluation of three-class bridges. In general, the performance

of bridge is dominated by the results of the condition evaluation, which is lower than that of the safety evaluation. Therefore, this study assessed the

correlation between the condition evaluation of superstructure and bridge and also between the condition evaluation and the safety and

load-carrying capacity of bridge. The results of the study would provide a basic data for the more quantitative and higher relevant performance

evaluation of the existing bridges, particularly for three-class bridges.
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Table 1 Rating criteria according to defect index and scores (KISTEC,

2019)

Classification A B C D E

Defect index 0.10 0.20 0.40 0.70 1.00

0= 013 026 049<
Defect score (X) X X X X
<0.13 <026 <049 <0.79

Fig. 4 Examples of representative bridges: (a) Gwangjin bridge (b)
Hagye bridge
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Table 2 Weighting values for each member of the bridge superstructure
(KISTEC, 2019)

Defect Girder bridge Sllab
L . Non bridge
Division  evaluation . .
items Normal  secondary  (including
structure Rahmen)
Bridge deck 18 18 34
Super Girder 20 25 -
structure  Secondary 5
structure ) i

Table 3 Examples of condition evaluation scores for each member of
the girder bridges

Girder bridges
Bridge . Super .
Type decﬁ Girder strucl:)ture Bridge
STB 0.196 0.192 0.193 0.207
STB 0.2 0.2 0.188 0.207
STB 0.15 0.2 0.167 0.181
STB 0.1 0.144 0.128 0.179
STB 0.2 0.2 0.2 0.229
PSCI 0.2 0.2 0.2 0.188
PSC1 0.2 0.2 0.2 0.189
PSC1 0.2 0.267 0.239 0.21
PSCI1 0.2 0.1 0.142 0.164
PSCI 0.3 0.275 0.277 0.276

Table 4 Examples of condition evaluation scores for each member of
the slab bridges

Slab bridges

Type Bridge deck Bridge
RC Slab 0.267 0.25
RC Slab 0.233 0.241
RC Slab 0.14 0.189
RC Slab 0.43 0.376
RC Slab 0.33 0.342
Rahmen 0.125 0.15
Rahmen 0.2 0.156
Rahmen 0.2 0.185
Rahmen 0.2 0.155
Rahmen 0.3 0.242




0.5
.
g 0.4
g o
5
g L]
g 03 - . .
= ° ® e
2 e . R =0.0305
-g 0.2 Jesecscccncs [P o gt g gt
o e o e
g . .
Z 01 - - . .
s
o
o . . § .
o 0.1 0.2 0.3 0.4 0.5

Condition evaluation score of bridge deck

Fig. 5 Relationship between the condition evaluation scores
of deck and girder for the girder bridge
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Table 5 Safety evaluation standard (KISTEC, 2019)

Classification Safety factor
A SF < 1.0
B 0.9 < SF <1, but when the load-carrying
capacity is greater than the design
C 09 <SF<1
D 0.75 < SF<0.9
E SF <0.75
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