Journal of the Korea Academia-Industrial https://doi.org/10.5762/KAIS.2019.20.2.59
cooperation Society ISSN 1975-4701 / eISSN 2288-4688
Vol. 20, No. 2 pp. 59-66, 2019

FeiB7tet Weldsd7E 3%
A7t =FuEY FAHT AL £4

’ -
BRI |ENTY QO TEE ‘K sty STt}

()

Analysis of Appropriateness for Maintenance of Aged Small Bridges
based on Condition and Load Carrying Capacity Evaluation
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Abstract Small bridges carry out only general inspections based on visual inspection. The Bridges with more than
30 years of public use need to be decided on whether or not they will be reconstruction according to aging. However,
there are some situations that need to be determined only by appearance condition, which is insufficient in terms of
safety maintenance. In this paper, the condition evaluation and the load carrying capacity evaluation were carried out
for aged small bridges. A comparison of the evaluation results was conducted to examine the appropriateness of the
maintenance related to the decision making of the reconstruction. As a result of reviewing, two of the bridges showed
that there are no abnormality in the safety of the state evaluation, but the load capacity were insufficient. Thus
evaluation the safety and performing the reconstruction decision of aged small bridges by visual inspection alone with
may cause problems. Therefore, it is necessary to carry out additional research on the ambient measurement and load
carrying capacity evaluation for the maintenance of the bridges, and to supplement it through application of the bridge

management system.
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Table 1. Properties of bridges
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Table 2. Criteria for evaluating condition rating of bridge/element based on damage score [7]

Condition grade A B C D E
Damage index 0.10 0.20 0.40 0.70 1.00
Damage score 0<X<013 0.13 < X <0.26 0.26 < X <0.49 0.49 < X <0.79 0.79 <X

(d)

Fig. 1. Results of visual inspection

(a) corrosion of bearing (Br.10) (b) corrosion and white efflorescence of deck (Br.1) (c) spalled of cross beam
(Br.2) (d) crack of pavement (Br. 11) (e) clog of drainage (Br.12) (f) water contact erosion of pier (Br.3)

e 7 BAolA wAgk A%k, &4, d3 58 &
2 yrsta delsEe AFAZY ZHRst 71E
Axpel] whe} AL - W7bekgich FAPE et 7
A FoES zAetete] HA| et 7= 5
58 2Asta 5 7R E ASetel 48k
(Damage score)S T8I TE A8%E A4 AEE
o] g7t Ads Agshr] 919 715gke] ™, Table.
o] A= Hg w9l mE 7ES A g5t AEE A
Aol oigk ARzt A5 Fekdvh ek AeErt
Al kgl B AstEAIES Al 9Ekgl o SRl V)
Zoll tigk B7ke e dAR Alelstsint

Fig. 1> S5 74 &9 weko] 2 71 419
Ak g ot TR o] wEFEo] =5 3lE Q1% =AM
7 Seto . SIE QI vietat, 7Y, 7he R SollA
= o] r A iE So] ZAME oW, g v ]
Ao ﬂ%koﬂxi Fajo] AL H ek 7 ade}
Zo| M FHHER A4, Az, FEeFE 5ol

AT AR WAL TR A LEH A o

O
Mo wd X

oL o Ey
4 oL

o =

61



A 4T = EA A208 A2E, 2019

Table 3. Results of condition evaluation

Equivalent demage score
Classification| pecks / . Cross . - Expansion . Substruct Length Demage
Slabs Girder beam Pavement | Drainages | Railings joint Bearing ure Total ratio score
Br.l 0.190 0.000 0.000 0.014 0.012 0.004 0.020 0.020 0.120 0.38 1 0.38
Br.2 0.080 0.154 0.020 0.014 0.006 0.004 0.036 0.036 0.092 0.44 1 0.44
Br.3 0.040 0.044 0.010 0.014 0.006 0.004 0.018 0.036 0.092 0.26 1 0.26
Br.4 0.040 0.088 0.010 0.014 0.006 0.004 0.018 0.036 0.092 0.31 1 0.31
Br.5 0.266 0.000 0.000 0.014 0.021 0.004 0.020 0.020 0.080 0.43 1 0.43
Br.6 0.152 0.000 0.000 0.014 0.006 0.004 0.020 0.020 0.060 0.28 1 0.28
Br.7 0.127 0.000 0.000 0.014 0.006 0.004 0.020 0.020 0.120 0.31 1 0.31
Br.8 0.158 0.000 0.000 0.014 0.006 0.004 0.006 0.000 0.182 0.37 1 0.37
Br.9 0.152 0.000 0.000 0.014 0.012 0.004 0.020 0.040 0.120 0.36 1 0.36
Br.10 0.080 0.044 0.010 0.014 0.012 0.004 0.018 0.036 0.046 0.26 1 0.26
Br.11 0.152 0.000 0.000 0.028 0.006 0.004 0.020 0.040 0.105 0.36 1 0.36
Br.12 0.152 0.000 0.000 0.028 0.006 0.004 0.020 0.040 0.060 0.31 1 0.31
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Vehicle loading test
(a) installation of sensors (b) static loading test
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Table 4. Results of load carrying capacity evaluation

Classification Desi,(fg;tzfpact test impact factor | Rating factor(RF) DTZeiangEP:'i)ve RCSP(;::O;Z: ction | - Load canz/é];ic(;apacity in

Br.1 0.294 0.123 1.214 DB-24 0.884 1.097Pr (OK)

Br.2 0.231 0.270 1.051 DB-24 0.722 0.759Pr (NG)

Br.3 0.250 0.326 1.698 DB-24 0.363 0.616Pr (NG)

Br.4 0.250 0.183 1.722 DB-18 0.614 1.058Pr (OK)

Br.5 0.316 0.214 1.234 DB-24 1.4763 1.821Pr (OK)

Br.6 0.288 0.125 2.066 DB-24 0.7783 1.608Pr (OK)

Br.7 0.294 0.239 1.703 DB-24 0.6507 1.108Pr (OK)

Br.8 0.273 0.143 0.881 DB-24 1.997 1.759Pr (OK)

Br.9 0.288 0.102 1.827 DB-24 1.0745 1.963Pr (OK)

Br.10 0.250 0.145 1.493 DB-24 0.670 1.000Pr (OK)

Br.11 0.288 0.180 3.000 DB-18 1.0272 3.081Pr (OK)

Br.12 0.288 0.129 1.670 DB-24 1.3485 2.253Pr (OK)
FANNRDLS WEe] Bl Bag gES ANstel  Foz viEith vl WS H7t 43 Br. 29 Br. 3
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