Journal of the Korea Academia-Industrial http://dx.doi.org/10.5762/KAIS.2015.16.11.7893
cooperation Society ISSN 1975-4701 / eISSN 2288-4688
Vol. 16, No. 11 pp. 7893-7901, 2015

WFFA 2R QAL A o [FEA =239 g

[

Development of Real-time Bridge Inspection Application connected
with Bridge Management System
Kyung-Hoon Park”, Jong-Wan Sun'

'Structural Engineering Research Division, Korea Institute of Civil Engineering and Building
Technology(KICT)

2 o F§3 ;o] nrk sk EEAL FATNE e A7l we mF fA9e] Jue] FRT 2o
Faslth WA A0 B sk AAH wel 919 A el 7)ol st ARl Aue AL 2 45
o Mol e FAa) ool i BLEALE AVIEE S4x2 RS e, A AE4S Fuasit AtE xea
We wape] AohEr| RS % w9 AAso] fARe B Gl 23], 4, AF o] AN b5
sul, @Al el A5 A9 B AR 2 AT 5 YS AOK RO B L9 g8 HAL 0o
H, A5 5o @Y, Aue] A%, BF B84 § ARYA 0 Jss AR Bt 712 Aol Hs
e %S Aoz e

Abstract 1t is important to the periodic collection and analysis of the maintenance and management information of
bridges for a more safe and efficient management of the bridges. To enhance the reliability and ease of acquisition
of the bridge inspection information that is the basis for a strategy for safe and economic management using the
bridge management system (BMS), this study develops a smart phone application for bridge inspection and ensures
the actual applicability of the application. The developed application that is linked with the BMS for life-cycle
management of bridges is possible to real-time query, modify and transmit of the maintenance-related information,
and the application is able to greatly relieve the time and cost for the bridge inspection through the automatic creation
of site inspection reports. The proposed method using the application is directly or indirectly expected to be very high
effects of value improvement, such as ease of use, improved accuracy, sustainability of information, and future
utilization, compared to conventional inspection method.

Keywords : Bridge Inspection, Mobile Application, Bridge Management System, Real-Time

1. M2 3] Soll nlshd o} dse Eolgta & 4 glon,

AL dfgueks nhdskA] gow 22 AHEE v

FEIFHIA Wk 20159 2 w2 Y g Aolrh H Bo] YN E mFaE o7l A

AFZA ] HEd = B2 wge] Fit 8dsT A dEe] 5879 dEE Yate] dE e

T 15.690% v=, dE 5 M=l Hlg) oA W o] melE i QItH4][5]. T wFH o] By

Feolth ] =¥ w FUhe} dlibe] B0 w Q] zoz olgh A AAA &7} vhrgh FRE] ok g
agko] HfEo] wEVE AEY|E sk W=, YE2, pa)o® 2o wdo] AdgH i gt

B EES SRELEE AR FYPHIS.

"Corresponding Author : Kyung-Hoon Park(Korea Institute of Civil Engineering and Building Technology)
Tel: +82-31-910-0565 email: paul@kict.re.kr

Received October 2, 2015 Revised November 3, 2015

Accepted November 6, 2015 Published November 30, 2015

7893



21 NEE BE A=

H

[e)]
A7

L

L

CBED

1

1<
o

x

R}
o] R

Association

|y
a

1

5

A7) &38R A16d ALLE, 2015

o] A A= ATH6].

=

o

FEZ 153 3] (American
Highway and Transportation; AASHTO)o A= A4

gl

k]

it

Qlt}. Table 13} #o]

El

3

Zluetel] w

(e}

= 5

ok vt fie) o v, o] A A 3 5
Table 13} 2-& o] 3dA] A3 AA L=

=

CEl

o]

=

QA4 dlole7t

3

o tigk A4 vi7¥(Manual for Bridge Element

Inspection; MBEI)[8]

=
=

A

B @dzAtel o

5

\=]

T
—_

= =

3

(1]

I glek shAIRE 3nkAfel Sk

o= A8y

of diell A 23](¥7] 13]) 471

Ho

El
)
™M
)

—

KR
A
P
!

o
=

o A7 717h B E7) el

el A

B

b obgat shet 58 ol gstol

S

%7

Nr

ol 7

T

ol A4 ¢

=4
o

Precision safety diagnosis
(In-depth inspection)
every five years

1 every six years
: four years

-B/C grade :

Type 1, Type 1L
‘D/E grade

A grade

(Personal Digital Assistant, PDA)

Precision inspection
Type I Type un
: every two years
7894

: every three years
every year

*B/C grade

‘D/E grade :
” Length over 100m

+A grade

General Inspection
All bridges
At least once in six months
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Table 1. Standard for inspection and diagnosis
' Bridge length over 500m & span length over 50m,
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Classification Members Grade
. Deck, Girder, Abutment and Pier,
Main members . . a~e
Foundation, Bearing
Auxilia Crossbeam and Stringer, Expansion
Y Joint, Guard-rail and Curb, Drainage, a~d
members
Pavement

Fig. 2. Component of representative members

Table 2. Relations of representative members, damage type, and repair & rehabilitation method

Representative members Details members

Damage type Repair & rehabilitation method

Deck Concrete, Crack, Peeling, Efflorescence Grouting, Filling, Surface treatment
Steel deck
A i ti Ext 1 t
Girder RCT type, Steel I-type, PSC girder | Rebar exposure, Corrosion, leakage dhesion, Cot::;i’n xiemat pos

Crossbeamy/Stringer Concrete, Steel crossbeam Netlike crack, Material exposure Surface treatment, Crack prevention
Abutment/Pier Concrete, Steel abutment/pier Segregation, Rebar exposure Grouting, Filling, Repair
Foundation Spread footing, Pile foundation Scour, Settlement, Pile damages Scour prevention, Repair
Bearing Plane, Line, Rubber Crack, Failure, Corrosion, Snug Body repair, Strut repair

Expansion Joint Cutting, Finger, Dummy joint

Leakage, Delamination, Sedimentation

Non-shrinkage repair, Body repair

Pavement Asphalt, Concrete

Crack, Port hole, Plastic deformation,

Surface treatment, Cutting overlay,

Peeling Patching

Drainage Outlets, Drain pipe

Leakage, Stagnant, sedimentation,

Failure Cleaning, Repair, Replacement

Guard-rail/Curb Concrete, Steel handrail

Crack, Failure, Delamination, Corrosion

Guard-rial repair, Curb repair
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Table 5. Weight & relative value of evaluation items

effectiveness
10 —m—existing method
8 ——MABI
utilization A convenience
durability accuracy

. Relative value
Item Contents Weight =
As-is | To-be
Effectiveness Time savings 43 5 7.2
Convenience Realtlme, Us_ablhty, 26 5 8.6
Satisfaction
P .
Accuracy revent data 'ml')ut error 16 5 6.0
and omission
Durability Prevent missing 10 5 | 88
information
Utilization |Usage of big data analytics 6 5 9.8
Avg. of relative value - 5 7.7
Relative proportion - 1 1.53
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Fig. 10. Value comparison of existing and new method
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