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Development of Bridge Inspection Reliability and Improvement Strategy

Yo-Seok Jeong', Woo-Seok Kim>*, Il-Keun Lee’, Jae-Ha Lec"

Abstract: The present study proposed three inspection reliability indices which compared inspection results evaluated at in-depth(routine) inspection
and in-depth safety inspection; Nominal inspection reliability index, Real inspection reliability index, and DS nominal inspection reliability index. The
methods to improve the inspection reliability were also proposed. Since bridge inspection process is critical to ensuring the safety of bridges and identifying
repair and maintenance needs, the quality of the inspection data produced from the inspection process is very important. Consequently, the inspection
reliability indices were suggested to evaluate quality of current inspection practices. Specifically, approximately 85% of inspection etrors evaluated
by the DS nominal inspection reliability index are within 1 rating grade(equal to or less than damage score £ 0.1). In order to improve the inspection
reliability, transportation agency should implement QC(Quality Control) practices and develop professional expertises of inspectors by higher
requirements for inspectors, on-off line inspection training and etc.
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Table 1 Criteria for evaluating condition rating of bridge/element
based on damage score(KISTEC, 2012)

Condition State Damage Index Damage Score

Aa)* 0.1 0< DS<0.13
B(b) 0.2 0.13 < DS < 0.26
C(c) 0.4 0.26 < DS < 0.49
D(d) 0.7 0.49 < DS < 0.79
E(e) 1.0 0.79 < DS

*A(a) represents that ‘A’ is the condition rating of the bridge and ‘a’
is the condition rating of the bridge element.

Table 2 U.S. Inspection types and intervals(FHWA, 2012)

Inspection Descriptions Interval
First inspection of a bridge to provide all .
.. P . . getop at bridge
Initial  subsequent inspections relevant data to open

determine baseline structural conditions.

Regularly scheduled inspection consisting of < 24

Routine :
observations and/or measurements. months
An unscheduled inspection to assess

Damage structural damage resulting from Various*

environmental factors or human actions.

A close-up inspection of bridge to identify
In-depth any deficiencies not readily detectable using ~ Various
routine inspection procedures.

An inspection scheduled at the discretion of
Special the bridge owner, used to monitor a particular  Various
known or suspected deficiency.

*Various: A bridge owner or state DOT(Department of Transportation)s
can determine intervals for damage, in-depth, and special inspection.
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Table 3 NBI condition ratings in U.S.(FHWA, 2012)

NBI Rating Descriptions

N Not Applicable

9 As-built condition

8 No problems noted

7 Some minor problems

6 Structural elements show some minor deterioration

5 All primary structural elements are sound but may have
minor section loss, cracking, spalling or scour

4 Advance section loss, deterioration, spalling or scour
Loss of section, deterioration, spalling or scour have

3 seriously affected primary structural components. Local

failures are possible. Fatigue cracks in steel or shear
cracks in concrete may be present.

Advanced deterioration of primary structural elements.
Fatigue cracks in steel or shear cracks in concrete may

2 be present or scour may have removed substructure
support. Unless closely monitored it may be necessary
to close the bridge until corrective action is taken.

Major deterioration or section loss present in critical
structural components or obvious vertical or horizontal
movement affecting structure stability. Bridge is closed to
traffic but corrective action may put back in light service.

(=)

Out of service — Beyond corrective action.
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Table 4 Number of in-depth safety inspection data used to evaluate
inspection reliability

Year 2005 2006 2007 2008 2009 2010 2011 2012 2013

No. of

. 200 33 117 143 94 125
bridges

149 259 175
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Fig. 6 Relationship between RRI and inspection error

Table 5 Examples of evaluating RRI

1 2 3 4 5

DS}, depthroutine) (A) 0.132 0.152 0.149 0.172 0.159
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Table 6 Inspection reliability index statistics

In-depth safety In-depth(routine) Inspection error

inspection(DS;) inspection(DS5) (e)
Mean(L) 0.80 0.85 0.05
desvt;';?j;?o) 0.05 0.05 0.05
Distribution  0.50 < DS, 0.57 < DS, —0.20 < DS, — DS,
of DS! <0.90 <0.90 <0.28
NRI? 55%
RRI® 42%
DSNRI* 85%

'DS: Damage Score

NRI: Nominal inspection reliability index

3RRI: Real inspection reliability index

*DSNRI: DS Nominal inspection reliability index
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Fig. 7 Distribution of condition ratings evaluated at (a)in-depth
(routine) inspection and (b)in-depth safety inspection
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