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A Study on Performance Evaluation of Infrastructure Safety and Maintenance
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Abstract : Recently, the paradigm shift of new construction into efficient operation and maintenance of infrastructure
is seen, Also, concerns about infrastructure safety, especially the aged infrastructure, are on the increase, This
study evaluates the current status of infrastructure safety and maintenance using data from 1994 to 2014 in Facility
Management System operated by Korea Infrastructure Safety Corporation, Also, a quantitative analysis of safety
performance of infrastructure is conducted to find out the enhancement of infrastructure safety in Korea, It was found
that safety of facilities in Korea have been enhanced for the past decades, Improvement of safety performance of
facilities is attributed to periodic safety inspection and repair and reinforcement, The result of the study can be used as
a basic material for efficient and effective facility maintenance policies and strategies,
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Table 1. Number of facilities by facility types (KISTEC 2014)
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Classification| Buildings | Bridge River Tunnel W;;?;;:ZZW Re:zg:ling Dams Cut-slope Ports Total Percentage
Type 1 1,717 3,710 407 1,327 252 0 74 0 80 7,567 11.5%
Type 2 44,677 5,865 2,854 1,367 1,234 1,320 470 404 262 58,453 88.5%

Total 46,394 9,575 3,261 2,694 1,486 1,320 544 404 342 66,020 100.0%
Percentage 70.3% 14.5% 4.9% 41% 2.3% 2.0% 0.8% 0.6% 0.5% 100.0%
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Table 2. Number of facilities by safety grade (KISTEC 2014)

Classification| Bridge | Tunnel Ports Dam Buildings River W;;?;izizzly He;t’sg:llng Cut-slope Total Percentage
A 3,249 1,383 51 165 8,142 1,284 496 842 165 15,777 23.9%
B 5,491 1,166 260 181 37,015 874 903 374 118 46,382 70.3%
C 693 114 24 188 935 174 42 16 100 2,286 3.5%
D 12 1 1 9 9 12 0 0 2 46 0.1%
E 0 0 0 0 0 0 1 0 0 1 0.0%
Unknown 130 30 6 1 293 917 44 88 19 1,528 2.3%
Total 9,575 2,694 342 544 46,394 3,261 1,486 1,320 404 66,020 100.0%
Percentage | 14.5% 41% 0.5% 0.8% 70.3% 4.9% 2.3% 2.0% 0.6% 100.0% -
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Fig. 1. Number of facilities by completion year (KISTEC 2014)

Table 3. Increase trend of facilities by completion year (KISTEC 2014)

co);r?glre(t)ign Count Percentage Cm::gg;le YoY Growth

1994 9,440 14.6% 9,440 -

1995 2,053 3.2% 11,493 21.7%
1996 2,414 3.7% 13,907 21.0%
1997 2,995 4.6% 16,902 21.5%
1998 2,843 4.4% 19,745 16.8%
1999 3,380 5.2% 23,125 17.1%
2000 2,942 4.6% 26,067 12.7%
2001 3,149 4.9% 29,216 12.1%
2002 3,173 4.9% 32,389 10.9%
2003 2,787 4.3% 35,176 8.6%
2004 3,349 5.2% 38,525 9.5%
2005 2,782 4.3% 41,307 7.2%
2006 3,266 51% 44,573 7.9%
2007 3,281 51% 47,854 7.4%
2008 2,023 3.1% 49,877 4.2%
2009 3,335 5.2% 53,212 6.7%
2010 2,971 4.6% 56,183 5.6%
2011 2,526 3.9% 58,709 4.5%
2012 3,009 4.7% 61,718 51%
2013 2,781 4.3% 64,499 4.5%
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Fig. 2. Probability density function by service years
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Table 4. Distribution of number of grades assigned (KISTEC 2014)

Number of grades assigned | Number of Facilities Percent
1 15,554 23.83
2 6,216 9.53
3 5,631 8.63
4 10,365 15.88
5 13,416 20.56
6 6,394 9.80
7 2,926 4.48
8 1,994 3.06
9 1,236 1.89
10 699 1.07
11 297 0.46
12 107 0.16
13 77 0.12
14 99 0.15
15 81 0.12
16 53 0.08
17 53 0.08
18 23 0.04
19 7 0.01

More than 20 times 29 0.04
Total 65,257 100
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Table 5. Current changes in classification

Grade Change | Frequency Percent gt’;ﬂ:gz: Cgrg:ﬂ::::e
4 grade A 5 0.01% 5 0.01%
3 grade A 13 0.02% 18 0.03%
2 grade A 221 0.34% 239 0.37%
1 grade A 3,003 4.60% 3,242 4.97%

grade maintain 43,501 66.66% 46,743 71.63%
1 grade ¥ 17,989 27.57% 64,732 99.20%
2 grade ¥ 509 0.78% 65,241 99.98%
3grade ¥ 15 0.02% 65,256 100.00%
4 grade ¥ 1 0.00% 65,257 100.00%

Total 65,257 100.00% - -
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Table 6. Changes in classification per facility type
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HlEo] w9 2 ARe IEEAIRte R et
a1, AR HlES 37I5PH @ H(23.42%), @ HEAM
(18.02%), ® 39H14.35%), @ 3}4(10,18%), ® AdlE
0.71%), ® HE(7.40%), @ &(6.13%), ® WK5.41%),
© AZE4.27%) <01t}

Ahd SasllEe] B =& SARE RHAsE
>ﬂﬁ Lepton], AdEE SEeiehles 2715k

o}
@O WH42.21%), @ Jo1=E(33.36%), B 715E(31.82%),

Grade Change | Buildings | Bridge Dam W&?:j?;iiigzly Re\t;;r:ling Cut-slope | Tunnel River Seaport | Unknown Total
4 grade A 1 2 1 1 5
3 grade A 3 4 2 4 13
2 grade A 38 42 35 4 5 22 10 12 8 45 221
1 grade A 1656 414 83 126 51 47 160 139 36 291 3,003
grade maintain 25,393 4,462 256 757 806 261 1,493 1,127 198 8,748 43,501
1grade ¥ 12,466 3,409 112 430 97 48 617 188 62 560 17,989
2grade ¥ 172 186 30 13 1 5 17 17 2 66 509
3 grade ¥ 2 1 1 1 1 9 15
4 grade ¥ 1 1
Total 39,728 8,519 521 1,331 963 383 2,297 1,484 306 9,725 65,257
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Table 8. Current changes in classification per type

Building facilities (Type 1) | Civil infrastructure (Type 2)
Grade Change Cumulative Cumulative
Percent Percent
Percent Percent
More than 2 grade A| 0.34% 0.34% 0.34% 0.34%
1 grade A 4.27% 4.61% 4.96% 5.31%
grade maintain 52.41% 57.02% 63.92% 69.23%
1 gradeV¥ 41.15% 98.18% 30.10% 99.33%
More than 2 grade ¥ 1.82% 100.00% 0.67% 100.00%

50
Percertage

More than . 1 Grade Grade . 1 Grade
v A

More than

Maintain 2 grade A

2 grade ¥

Fig. 6. Distribution of grade change ratio
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Table 9. Number of facilities by safety grade (KISTEC 2014)

5= Year A B © D E Total®
H 71Z=5o] 68.18%, /\}Q7IHH]M—% 66.86%= F i Z+ 1995 22 45 27 9 1 104
R A e
= =110 h=fu RPN =
Wk AE5E2 9N }\] = 5 THAIR 53 Jsat & 1998 | 289 504 173 2 1 1,009
2 7o BARRIY AXELS sy} o] Bzt 4 1999 | 1,045 | 2,636 | 381 69 4 4,135
oA A} H[R-0& 0% 2 235 207} ol =2 2000 | 2,470 | 5,306 877 138 12 8,803
]j A wlgom Al E}:’_— = N FE N Fs o 2001 3,147 | 7,289 | 1,207 147 17 11,807
Feaapt el AdEETE T Alogk= A Fd e 2002 | 5358 | 8628 | 1664 | 279 16 | 15,945
Axta} gk 4= gk 2003 4,043 | 9,322 | 2,062 366 26 15,819
2004 | 5,419 | 10,044 | 2,000 147 16 17,626
Table 7. Changes in classification for buildings and infrastructure 2005 4,508 | 10,481 2,072 109 6 17,176
2006 5228 | 11,337 | 1,620 76 7 18,268
Buildings Infrastructure 2007 3,448 | 12,704 | 1,576 71 5 17,804
Grade Change i i
98 | percentage Sumulattlve Percentage gumulé;tlve 2008 | 4407 | 14,612 | 1,567 59 6 20,651
SICENA00 SICENE0E 2009 | 2,089 | 13,599 | 991 28 5 16,692
At least 2 grade A 0.10% 0.10% 0.95% 0.95% 2010 3,857 14,403 1,109 56 4 19,429
1 grade A 417% 4.27% 6.68% 7.63% 2011 1,543 16,537 1,106 50 3 19,239
grade maintain 63.92% 68.18% 59.23% 66.86% 2012 2,106 16,939 857 36 1 19,939
1 grade ¥ 31.38% 99.56% 31.40% 98.26% 2013 3,319 17,647 1,249 54 2 22 271
At least 2 grade ¥ 0.44% 100.00% 1.74% 100.00% 2014 435 8,822 365 18 - 9,640
Total | 53,017 | 181,345 | 21,154 | 1,806 143 | 257,465
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Fig. 7. Trend of ratio of good and bad grades (KISTEC 2014)
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