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ABSTRACT

After the collapse of the Seongsu Bridge in 1994, the "Special Act on the Safety Control and Maintenance of Establishments ; was enacted
in Korea, and many efforts have been made in the field of safety inspection and maintenance of facilities. Among these facilities, a total of
33,165 bridges, which account for the largest share next to buildings, are currently in use, and 28,150 bridges of type 2 and 3 account for
about 85% of the total. However, compared to the relatively more important type 1 bridges, type 2 and 3 bridges, which occupy most of
the bridges, have insufficient maintenance status regarding inspection and diagnosis. This reason appears in the subjective judgment and
records of the inspection performer when performing inspection and diagnosis of bridges, and in the inspection and diagnosis report form
that has not been systematically established. Therefore, in this study, we intend to derive an improvement (draft) of the inspection and
diagnosis report that can be systematically and continuously utilized by correcting and supplementing the problems of the existing
inspection and diagnosis report.
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Fig. 1. Current Status of Bridges in Korea
Table 1. Criteria for Classification of Bridge Facilities
Division Standard of Division
* Bridges whose superstructure type is suspension bridge, cable-stayed bridge, arch bridge, truss bridge.
Road  * Bridges with a maximum span length of 50 m or more (excluding single-span bridges).
Bridge * Bridges with a length of 500 m or more.
Tvoe | * A covering structure with a width of 12 m or more and an extension of 500 m or more.
e
P * Bridge for high-speed train.
Railway e« Urban railway bridges and overpass bridge.
Bridge ° Bridges whose super structure is a truss bridge or an arch bridge.
* Bridges with a length of 500 m or more.
Road One-span bridge with a span length of 50m or more.
Bridee * Bridges that do not fall under type 1 and have a length of 100 m or more.
Type 2 S Covering structures that do not fall under type 1 and have a width of 6m or more and length of 100 m or more.
Rail .
Barl i;:ley * Bridges that do not fall under type 1 and have a length of 100 m or more.

* According to the "Road Acty, road bridges with a length of 20 m or more and less than 100 m.
* Bridges with a span length of 20 m or more according to the "Act on the maintenance and improvement of
Bridge road networks in agricultural and fishing villages, .
Type 3 * Bridges with a length of 20 m or more.
* Railway bridges with a length of less than 100 m.

Pedestrian

Overpass * Pedestrian bridge over 10 years old.
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Fig. 2. Target Bridge View
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Table 2. Existing Inspection and Diagnosis History : Existing Sample (Inspection Diagnosis Report, 2020)

k>

Division Period Grade Performing Institution Note
Precise . . .
| Safe 1997.08.20. B Korea Disaster & Safety e Installation of road safety barriers.
. ty. ~1997.11.17. Institute * Installed.
Diagnosis
) Regular 1998.09.23. Korea Construction Quality
Inspection  ~1999.01.20. Research Center
. . .. *D h: ils, cl i
3 Precise 1998.09.23. B Korea Construction Quality iar:Saged andrails, clogged and damaged drainage
Inspection  ~1999.01.20. Research Center PP .
* Repair completed.
Regular 1999.01.01. . .. * Drain pipe repair.
4 Inspection  ~1999.06.30. Good Incheon Metropolitan City -, Repair completed.
Regular 1999.12.11. L * Leakage of retaining wall, poor drainage.
D E
> Inspection  ~2000.02.10. Good ongwoo Ehgineering Repair completed.
Regular 2000.01.01. . .. * Slab crack repair, drainage pipe dropout repair.
6 . Good Incheon Metropolitan C )
Inspection  ~2000.06.30. 00 neheon Metropolitan City Repair completed.
7 Precise 2000.07.26. B Hanmac Urban * Clogged catchment, floor cracks and efflorescence
Inspection  ~2000.12.22. Development Co. * Repair completed.
* Bri lastic deft ion, fl 1
Regular 2001.01.01. . . rlldge pavement plastic deformation, floor slab
8 . Good Self-inspection micro crack
Inspection  ~2001.06.30. . .
* Defect repair instructions
* Deck plate rust, abutment/pier cracks, paint loss,
mesh cracks, bearing cracks, expansion joint damage,
. bridge pavement cracks, drainage facility clogging,
Regular 2019.08.30. Garden City Safety . . .
45 . Good . : handrail and curb damage, expansion joint finish
Inspection  ~2019.11.27. Diagnosis Co. .
material loss
* Cracks, damaged surface treatment, paint loss,
finishing material removal, re-painting, cleaning
2.13 Q2] U HUGKHRICH B I JHM(QD : AHRAZ U £
AR A B A 2wy 2 24 E O] wAES sidstalal, A ek 419 5 Table 33 Zo] AISFsi3d
o} 5, 7] oletol aiet ghelo] 7ol Hrfe olelg H19 4+ ks PAS met R ARKIAcE ofs 54,
71 4 B A0k o] = 4 go A FAlof Froll thsl 2lha] o & SiQleh & QI oF A g2 Ajtst e, =
e Fig 374 Fig. 491201, 7] 71 W Weho]2] S84 Aol o A5 s} 7ol /s 02 sie1e 4:9)
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Table 3. Existing Inspection and Diagnosis History : Improvement Sample (Inspection Diagnosis Report, 2020)

Main InspectionDiagnosis Results

Division Period Grade  Representative Defect History of Major Damage Note
Element Check (Performing Institution)
) Superstructure - -
Precise 1997.08.20. Substructure - - Korea Disaster & Safety
1 Safety B - .
Diagnosis ~1997.11.17. Bearing _ ) Institute
Others - -
Regular 1998.09.23. Korea Construction
Inspection  ~1999.01.20. Quality Research Center
Superstructure - -
Substructure - -
Precise 1998.09.23. B Bearing - - Korea Construction
Inspection  ~1999.01.20. « Drain pipe clogged and Quality Research Center
Others o damaged
* Handrail breakage
Superstructure @+ Deck plate rust
Substructure @ - Abutment/Pier cracks
Bearing @® - Cracks
* Expansion joint damage
45 Regulgr 2019.08.30. Good : PDaV§ment clraclfs Gard.en Cit?/ Safety
Inspection  ~2019.11.27. ramnage clogging Diagnosis Co.

* Handrail and curb damage

* Pavement paint loss

* Reticular crack

* Elimination of finishing
materials for expansion joints

Others o
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(a) Regular Inspection (b) Precise Inspection (c) Precise Safety Diagnosis
Fig. 3. Target Bridge Inspection History
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Fig. 4. Target Bridge Inspection History (Total)
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Table 4. Improvement Direction of Bridge Maintenance Detailed Guidelines

Current Improvement (proposal)
2.2 Details of inspection 2.2 Details of inspection
2.2.1 Data collection and analysis 2.2.1 Data collection and analysis
(Omitted) (Omitted)
4) Safety inspection and precise safety 4) Safety inspection and precise safety diagnosis data
diagnosis data
[Table 2.1] Comprehensive analysis result of existing inspection and diagnosis
history (Examples)
Main Inspection'Diagnosis Results
s . . History of Note
Division Period  Grade Representative Defect . .
Major  (Performing
Element Check o
Damage  Institution)
. Superstructure
Pr
U ot 1997.0820. Substructure
Dia (t)};is ~1997.11.17. Bearing
a Others
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(a) Front View (b) Side View (c) Abutment View (d) Pier View

Fig. 5. Target Bridge View
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Table 5. Damage Status and Quantity to the Bottom of Slab (Inspection Diagnosis Report, 2010)

Damage Damaged Quantity Note
0.1~0.2 mm Crack L=103.0 m S1, S2, S4, S5
Water Leak Contamination A=286.16 m* S1~S7
Early Surface Deterioration A=10.0 m* S6

Table 6. Damage Status and Quantity to the Bottom of Slab (Inspection Diagnosis Report, 2012)

Damage Unit Damaged Quantity Sum
S1 S2 S3 S4 S5 S6 S7
Crack (¢/w=0.1 mm) m 28.5 17.5 1.6 312 23.0 - 3.1 104.8
Water Leak Contamination m’ 5201 57.13 5831 63.04 5555 61.07 5555 402.67

Inappropriate Location of the Water Cut-off Groove m 264 290 296 320 282 310 282 204.4

Table 7. Damage Status and Quantity to the Bottom of Slab (Inspection Diagnosis Report, 2014)

D d ti
Damage Unit amaged Quantity Sum
S1 S2 S3 S4 S5 S6 S7
Crack (¢/w=0.1 mm) m 3.0 - 23.0 31.2 3.6 17.5 29.5 107.8
Water Leak Contamination m® 53.19 59.10 59.10 59.10 59.10 59.10 53.19 401.88

- - 0.09 - - - - 0.09
27.0 300 300 300 300 300 27.0 204.0

Various Phases m
Inappropriate Location of the Water Cut-off Groove m

Table 8. Damage Status and Quantity to the Bottom of Slab (Inspection Diagnosis Report, 2016)

Division Location Damage Damaged Quantity Note

Crack (0.3 mm Under) 22.00 m

S1 Water Leak Contamination 532 m’
Inappropriate Location of the Water Cut-off Groove 27.00 m

Crack (0.3 mm Under) 3.00m
S2 Water Leak Contamination 29.55 m’
Inappropriate Location of the Water Cut-off Groove 30.00 m

Crack (0.3 mm Under) 35.00 m
S3 Water Leak Contamination 59.10 m?
Inappropriate Location of the Water Cut-off Groove 30.00 m

Crack (0.3 mm Under) 3220 m
S4 Water Leak Contamination 59.10 m”

Efflorescence of Cracks 0.03m

Bottom Plate

Crack (0.3 mm Under) 480 m
Reticular Crack 21.00 m’
53 Water Leak Contamination 59.10 m*
Inappropriate Location of the Water Cut-off Groove 30.00 m

Crack (0.3 mm Under) 19.00 m
Reticular Crack 18.90 m*

56 Water Leak Contamination 532m?
Inappropriate Location of the Water Cut-off Groove 27.00 m

Crack (0.3 mm Under) 32.00 m
Reticular Crack 18.48 m*
57 Water Leak Contamination 52.00 m*

Inappropriate Location of the Water Cut-off Groove 26.4m
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Table 9. Improvement Direction Form of Inspection Diagnosis Report

Inspection Year

2016

2014

2012

Division Damage Unit Location

Damage Damage

22.0

+19.0
+3.0

285  -255 3.0 3.0
-17.5

28.5

46.0  -175

S1

3.0
35.0

17.5 17.5

+11.0
+1.6

6.5

S2
S3

1.6 +21.4 230 23.0 +12.0
312 +1.0

1.6
31.2

322

31.2

31.2

-1.8

33.0

sS4
S5

m

Crack

Bottom

Plate

4.8

23.0 23.0 -194 3.6 3.6 +1.2
17.5 17.5

+5.5

17.5

19.0

+1.5

+17.5
+26.5

S6
S7

32.0
148.0

+2.5

29.5

29.5

3.0
104.8

3.0

104.8

+3.0
+21.1

107.8 107.8 - +40.2

+65.4

-62.4

-193

103.0

Sum
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Fig. 6. Trend Graph of Bottom of Slab

Table 10. Improvement Direction of Bridge Maintenance Detailed Guidelines

Current Improvement (proposal)
1.2 Field Investigation 1.2 Field Investigation

1.2.1 Facility Inspection Items 1.2.1 Facility Inspection Items
(Omitted) (Omitted)
1.2.2 Facility Damage and Maintenance Status

During safety inspection and precise safety diagnosis, the status of damage and repair/reinforcement of
bridge facilities is continuously written in the current status table to identify the condition of the bridge.
[Table 1.2] shows the status of bridge damage and maintenance.

[Table 1.2] Bridge Facility Damage and Maintenance Status (Example)

Inspection Year
- 20xx 20xx 20xx
cation  20xx Rein- New Final 20xx Rein- New Final 20xx Rein- New Final
Damage forcement Damage Damage Damage forcement Damage Damage Damage forcement Damage Damage

Division Damage Unit

S1

B S2
otiom Crack m
Plate S3

Sum

3.2E
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