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Bridges are a key infrastructure that underpins economic and social activities. In Korea, bridges began to be built with economic
development in the 1970s and were built intensively in the 1980s and 1990s. In recent years, as the number of bridges with a service life of
more than 30 years is increasing, continuous maintenance is required to ensure the safety of the bridges. In particular, in order to cope with
the aging of bridges, research on technology development such as maintenance using ICT technology, preventive maintenance, life cycle
cost reduction, and long life bridge is being actively promoted. This paper presents the results of correlation analysis based on the safety
evaluation data of bridges as part of the research on the development of a model for estimating load-carrying capacity of bridges. As a
analysis result, indicators highly correlated with the load-carrying capacity of the bridge was derived.
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Table 1. Statistics of collected data by region

Region Number of collected data
Daejeon 12

Sejong

Chungbuk 2
Chungnam

Gyeongnam 74

Total 98

Table 2. Statistics of collected data by built year

Range of built year Number of collected data
2001 ~2010 9

1991 ~ 2000 45

1981 ~ 1990 29

1971 ~ 1980

~1970

Total 98

Table 3. Statistics of collected data by design load

Design load Number of collected data
DB-13.5 6
DB-18 37
DB-24 54
Not checked 1
Total 98

Table 4. Statistics of collected data by superstructure type

Superstructure type Number of collected data
RC-Slab 67
RC-Rahmen 31
Total 98

Table 5+= W] F Aol wheh 273t A2 =2 50 mollA] 99 m Ate]e] Wefatt 19 m ofst wego] Z42}F oF25% Hr = +
STAL I Table 62 2|t ZgLFdol mHE Z7=4 10 mollA] 19 m Ao o] 2|t B2 7= wigo| 742 7P &
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Table 5. Statistics of collected data by total length

Range of total length (m) Number of collected data
100 ~ 6
50 ~99 24
40~49 12
30~39 18
20~29 12
~19 26
Total 98

Table 6. Statistics of collected data by maximum span length

Range of maximum span length (m) Number of collected data
50 ~ 6
40 ~49 -
30~39 2
20~29 1
10~19 74
~9 15
Total 98

Table 7. Statistics of collected data by road class

Road class Number of collected data
National highways 28
Special metropolitan city roads and Metropolitan city roads 11
National rural roads 12
Rural roads 35
Si roads 4
Gun roads 3
Not checked 5
Total 98

2.2 40| 22 3 Cfjoje] 32|

Y WA E 2R e X e B2 e ARt HlolE S 2l glrt webA o] R e HloE S AEstal
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4 HlolEl=SPSS Hlo[E 2 Zdsto] M= AAgetel or, AR, AJEiE7 At Bl whitel Zlo] Al Bl e
R Al Bkt Z2 A D2 = Table 8] LR 2k o], ofA k= Wghoto] 495 aatalrt.
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Table 8. Transformation results of quantitative data

Label Design loads Condition evaluation results (CHE:;;;Z?gZp h) (ch;[;)er?;;esz)lrllt‘[int)
1 DB-24 a a a

2 DB-18 b b b

3 DB-13.5 c

4 d d d

5 - e e e
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Fig. 1. Results of processing data for outlier
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Table 9. Variable statistics

Variable name Average Standard deviation Number of samples
Built year 1990.140 9.079 97
Design load 1.510 0.614 97
Total length (m) 40.980 28.940 98
Maximum span length (m) 12.389 4.131 92
Width (m) 9.453 1.819 80
Number of lanes 2.450 1.253 98
Daily traffic (Number of car/day) 1516.590 1206.993 68
Condition evaluation (sole plate) 2.670 0.906 88
Condition evaluation (pavement) 2.230 0.840 88
Condition evaluation (drainage) 2.270 1.046 79
Condition evaluation (support) 2.190 0.856 36
Condition evaluation (substructure) 2.640 0.727 89
Compressive strength (MPa) 23.310 4284 92
Carbonation depth (mm) 1.720 0911 87
Chloride content (kg/n’) 1.140 0.469 84
Top cover thickness (mm1) 39.653 16.543 87
Lower cover thickness (nm1) 59.508 28.570 59
Deflection (theory) (mm) 0.917 0.738 72
Deflection (measurement) (mm) 0.893 0.680 76
Deflection ratio 1.138 0.252 87
Natural frequency (theory) (Hz) 10.319 5.623 78
Natural frequency (measurement) (Hz) 9.743 4.892 80
Impact coefficient (theory) 0.288 0.016 86
Impact coefficient (measurement) 0.210 0.061 86
Response ratio 1.067 0.084 80
Response correction coefficient 1.167 0.250 78
Rating factor in the load carrying capacity (basic) 1.346 0.519 92
Rating factor in the load carrying capacity 1.609 0.680 94

Load carrying capacity 33.754 15.552 94
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Table 10. Correlation degree according to correlation coefficient

Correlation coefficient Degree of correlation Correlation coefficient Degree of correlation
+0.8~ Very high +02~04 Low
+0.6~0.8 High +0~0.2 Few
+0.4~0.6 A little high 0 None
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Fig. 3. Scatter plot by correlation analysis for each indicator

Table 11. Results of correlation analysis between Load-carrying capacity and independent variables

Variable name Correla‘tlon Variable name Correlapon Variable name Correla‘tlon Variable name Correla'tlon
coefficient coefficient coefficient coefficient
Condition Carbonation Natural
Built year +0.254 evaluation -0.331 denth -0.458 frequency +0.375
(pavement) P (theory)
Condition Top cover Natural
Design load -0.438 evaluation -0.569 .p +0.228 frequency +0.343
. thickness
(drainage) (measurement)
Condition Deflection Rating factor in
Width +0.342 evaluation -0.278 -0.476 the load arrying +0.677
(theory) . .
(substructure) capacity (basic)
Condition Compressive Deflection Rating factor in
i -0. +0. -0. i +0.
evaluation (sole 0.309 strength 0.454 (measurement) 0.391 the load arrying 0.904

plate)

capacity
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