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ABSTRACT:

According to the “Specifications for Highway Bridge Inspection and Reinforcement” in our country, regular
inspections of bridges are mandated every two years. These inspections assess the degree and extent of deterioration,
the significance of the deterioration, and the urgency of maintenance for each bridge component, assigning numerical
ratings from 1 to 4. However, this evaluation is limited to the assessment of individual bridge components and does not
provide a comprehensive representation of the overall condition of the entire bridge. In this study, conducted within the
framework of the “Specifications for Highway Bridge Inspection and Reinforcement,” the results of regular inspections
and bridge inventory data from the “Vehicle Bridge Management Information System” are integrated to propose a
“Whole Bridge Risk Assessment” model for general concrete bridges (girder bridges and slab bridges) designed for
vehicular traffic.

The results of the “Whole Bridge Risk Assessment” are classified into four levels: I (Good), II (Fair), III (Poor),
and IV (Severe). A reduction in inspection frequency is recommended for level I bridges without apparent factors
causing deterioration. Level II bridges may consider preventive maintenance, level III bridges require maintenance or
increased inspection frequency, and level IV bridges are advised for urgent actions or structural safety assessments,
followed by appropriate maintenance, reinforcement, or reconstruction. The “Whole Bridge Risk Assessment” level is
determined by the poorer result between the “Structural Safety Rating” and the “Flood Resistance Safety Rating” of the
bridge. The “Structural Safety Rating” comprises four levels (I to IV) established by a risk matrix using the Structural
Condition Index (SCI) and Risk Index for Structural Safety (RIs) proposed in this study. Similarly, the “Flood
Resistance Safety Rating” consists of four levels (I to IV) determined by a risk matrix using the Flood Resistant Capacity
Index (FCI) and Risk Index for Flood Resistant (RIf) proposed in this study. The study conducted on-site inspections
of 10 bridges to verify the accuracy of the assessment. The established “Whole Bridge Risk Assessment model” can
quickly assess the overall condition of the bridge, allowing bridge management agencies (such as the Freeway Bureau,
Highway Bureau, and county and municipal governments) to maximize their functions with limited maintenance funds
so that repairs in urgent need can be maximized. Bridges can receive appropriate repairs in a timely manner.
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2.1.1 BRERBRER
1967 f 5 ¥4 7 #4j= (Ohio River) 24U (Silver Bridge ) #7ig % i
Yo Bl2.1977 0 B £ @]Fiﬁé’fiﬁfﬂ-ﬁﬁ &é’i#&?}?ﬂ}?%ﬁiﬁd T Wz X Ef,)lﬁ;i,ﬁ i
T ZETIR R pele PR LA £ RIR § 01968 3 i I AN 2 BAT B4 2
( Federal-Aid Highway Act of 1968) » & &GN & = > K (EX/RS Rl
1] - £ W28 o g % (Federal Highway Administration, FHWA ) 4
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ROAD AUTHORITY

STRUCTURE TYPE

BRIDGE HUMBER

LOCATION SKETCH

BRIDGE -

BRIDGE NAME

GENERAL

INSPECTION INFORMATION

Inspection Type

Inspector Name

Firm

Date (dd/mmiyyyy)

GPS COORDINATES - START

Latitude (South) Longitude (East)
DD MM SSs DD MM SS5.s
GPS COORDINATES - END
Latitude (South) Longitude (East)
DD MM SSs DD MM SS5s
VERTICAL CLEARANCES (road-over-road bridges only)
Position/Span No
Min height {m}
LOCATION DETAIL
Road No. Road km Road Name Feature Crossed Feature Name/Road No. Region/Depot
STRUCTURE INFORMATION
MNo. of Spans Structure Orientation Overall Length Cwverall Width ‘ear Constructed Bridge Type
INSPECTION RATINGS
1. APPROACH 4. APPROACH EMB. 5. ABUTMENT T WING [ 8. SUPER-STRUCT.
INSPECTION ITEM EMEANKMENT 2 GUARDRAIL 3. WATERWAY PROT WORKS EOUNDATIONS 6. ABUTMENTS RETAINING WALLS B. SURFACING DRAINAGE
POSITION D E|R|D|E]|R D E|(R] D E|IR]|D E|R] D E D|E|R|]D E R D E|R
Abut
Abut
10 KERBS [ 11_PARAPET/
INSPECTION ITEM SIDEWALKS HANDRAIL 21. MISC. ITEMS
D E R D E R D E R
T FIER
12.PIER 14 PIERS & 16 SUPPORT 17. EXPANSION INSPECTION 16. LONGITUDINAL | 19. TRANSVERSAL
LEnZMIONIEL PR&-ERC.EON FOUNDATIONS COLUMNS BRI DRAINAGE JOINTS ITEM MEMBER MEMBERS A
POSITION D E|R|D|E]|R D E|(R] D E|IR]|D E|R] D E FOSITION DIE|R]|D E|R] D E R
Abut Span
Abut Span
Pier Span
Pier Span
Pier Span
Pier Span
Pier Span
Pier Span
Pier Span
TEM | POSITION ACTIVITY CODE or DESCRIPTION ary | ume | u | Make REMARKS Rpt. | Mon
safe Photo | freq
Inspeciors assessment and further comments:
FURTHER INSPECTION REQUIRED 7 YN IF FURTHER INSPECTION REQUIRED IS "Y"
- Then please indicate any special requirements
? ¥
e ie. 6m Ladder, Bush cutting, UBIU, better weather etc.
Is the UBIU needed for future inspections? ¥/ [f nothing please state "none”™
D - DEGREE E - EXTENT R - RELEVANCY U - URGENCY
Mot Mors Less
Applic- L‘::‘:HE :° None | Minor M:::' Waring| Severe | Local | than | then | General| Min | Moderate | Major | critical Rﬁ"’ M::‘“O' Routine | < 10yrs| <5yrs | Asar
able pes local | general Y v
x U o 1 A 3 4 1 2 3 4 1 2 3 4 R 0 1 2 3 4

7ok %R+ TMH19 Manual for the Visual Assessment of Road Structures, COTO
Bl 222 o 22T W RRlg & Lk
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2.3.2 FAFEERRTEIETR
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9 8.3 28 5.64
10 8.1 29 5.52
11 7.9 30 5.40
12 7.7 40 4.90
13 7.5 50 4.40
14 7.3 60 4.00
15 7.2 70 3.60
16 7.08 80 3.20
17 6.96 90 2.80
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4 ® i 0.408 | 0.050 | 0.121 | 0.218 | 0.752 | 0.419 | 1.968
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6 o A 0.969 | 0.100 | 0.135 | 0.928 | 0.866 | 0.496 | 3.494
7 ik 0.969 | 0.090 | 0.109 | 0.928 | 0.593 | 0450 | 3.139
8 ¥/t 4 0.574 | 0.080 | 0.101 | 0.519 | 0342 | 0310 | 1.926
9 Pk S 0.179 | 0.100 | 0.090 | 0.109 | 0.046 | 0.016 | 0.539
10 Wk 0.204 | 0.163 | 0.082 | 0.055 | 0.046 | 0.031 | 0.580
11 e 0.497 | 0.185 | 0.086 | 0.491 | 0.137 | 0.062 | 1.458
12 | /4 K#/l R %% | 0663 | 0.068 | 0.119 | 0928 | 0.160 | 0.109 | 2.046
13 iR 0.612 | 0.030 | 0.107 | 0.983 | 0.205 | 0.124 | 2.061
14 | Ms/sAE#ER» | 0434 | 0050 | 0.117 | 0355 | 0.752 | 0.465 | 2.173
15 Mo B A 1.020 | 0.105 | 0.156 | 0.983 | 0.889 | 0.512 | 3.665
16 Mo/ ty % 0.995 | 0.110 | 0.127 | 0.983 | 0.570 | 0450 | 3.234
17 B Rle 2 4 0.714 | 0.070 | 0.107 | 0.901 | 0.365 | 0.248 | 2.405
18 i 0.995 | 0.138 | 0.129 | 0.819 | 0.182 | 0.264 | 2.526
19 iR 0.536 | 0.085 | 0.113 | 0.519 | 0.114 | 0.109 | 1.475
20 S 0.701 | 0.110 | 0.096 | 0.710 | 0.137 | 0.140 | 1.893
21 Mo A7 0.931 | 0.168 | 0.113 | 0.737 | 0.137 | 0.140 | 2.225
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2L D| R|D|R|D|R|a=1|a=15| a=2 |a=25| a=3 |a=3.5| a=4
1 1 1 1 100.0| 100.0| 100.0{ 100.0| 100.0{ 100.0| 100.0
2 2 1 1 1 93.16] 97.55| 99.13| 99.69| 99.89| 99.96| 99.99
3 2 1 2 1 1 85.68| 94.81| 98.15| 99.34| 99.77| 99.92| 99.97
4 2 1 2 1 2 1 | 76.56] 91.36| 96.90| 98.90| 99.61| 99.86| 99.95
5 2 2 2 1 2 1 | 70.59| 87.10| 94.34| 97.48| 98.85| 99.47| 99.75
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11 | 3 3 3 2 3 2 | 32.80| 51.38| 65.67| 76.00| 83.24| 88.27| 91.75
12 | 3 3 3 3 3 2 | 26.36| 43.03| 56.97| 67.89| 76.17| 82.36| 86.94
13 | 3 3 3 3 3 3 | 19.14| 33.42| 46.73| 58.17| 67.57| 75.09| 80.98
14 | 4 3 3 3 3 3 | 14.84| 26.49| 37.83| 48.04| 56.86| 64.31| 70.50
15 | 4 3 4 3 3 3 |1 10.62| 19.60| 28.86| 37.71| 45.82| 53.08| 59.47
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17 | 4 4 4 3 4 3 3.25| 6.39] 9.96| 13.69| 17.39| 20.96| 24.32
18 | 4 4 4 4 | 4 3 1.03| 2.01| 3.14| 4.31| 5.48| 6.61| 7.67
19 | 4 4 4 4 | 4 4 0.00| 0.00[ 0.00| 0.00[ 0.00| 0.00{ 0.00
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. if_fi # & (Element Quantities)
it ks
. ;}% % 1% (Deck)/4 #@(Slab):
A TP ;}ﬁg # 4 (EN 12): 8.4 m X 29.91 m X 3 span = 753.732 m?

b3niE
v 3p 4 R 2(EN109): 29.91 m x 3 (girders) X 3 span = 269.19 m
c KRE
v SRS BRI (EN 155): 214m X 2 I X 6 rows X 3 spans = 77.04m
TINEHE
B
Vo SR B G (EN210):3 (£ )7.893m x 2 & (P1 - P2) = 15.786m
o My
Yo 4 ERGEI AfH MR (EN234): 84m X2 = 168m
. )i% ‘;
Yo 4RI AR S (EN215): [84m+ 15 m(EHE) *2 RI] X 2 4 5 =228m
*  BR#H
Vioouk s ARTRE D &tk
R
PR RERE EA L
plig: wg

i 3-2



=~ # 7 1 R R332 (Element condition states)
e Defect #1, 4k 53R 5% 23 7}% % # Reinforced Concrete Deck (Element 12)
Mo R G 4 7% (Defect #1080) > & # % 0.15mx0.05m > % i* 3% % CS2 -

SO1 i &+ (B A4 iRt st 4 4%

e Defect #2, 4% 5582 52 4‘% % # Reinforced Concrete Deck (Element 12)
7}%64 R4 A ¥ (Defect #1130) ~ % -k v #F(Defect#1120) » S02-S03 I’r’%‘i}ﬁ\i 3
F3ELCE 0 G R 2991 mx84mx2 By 0 K & 502 m?s ¥ L% L CS2o

S02-S03 #f o FEREI P Bke &
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*  Defect#3, ¢ # R 1 & Prestressed Concrete Open Girder (Element 109)
1Gl 2 2 2 2 B dli 55 ¢ & 0.5 m (Defect #1090) » fe & %75 45 4 25 > ¥ 1 3=%

# CS2-

IGl 2 B2 2 J i 550 &

*  Defect #4, 4% 5% R 5% 2 ;}g + Reinforced Concrete Abutment (Element 215)
i o oAb 2 IR 2 4 ¥ (Defect #1130) » 4 3 % & (0.04 in) 4 »* 0.012~0.05 in & »
7V iR L CS2o

@) Al 4f & % 4 A2 i & RIS
AL~ A2 4 S % 452 A2 Rlspm s A

% 34



Defect #5, 4% 5% % 5% 2 a + Reinforced Concrete Abutment (Element 215)
A2 4 & = RIE 44 5 (Defect#6000) » 4 7 % & (1.5m) ~ % & 0.6m > 17 &5 37 L) g
BIp > 710355 CS2e

A2 = RIE B %

G



I A SR AL T

Element Lo Unit of Total Defect
Element Description . CSs1 CS2 | CS3 | CS4
Number Measure | Quantity #H*
12 Reinforced Concrete Deck m? 753.7 251.7 | 502.0
1080 | Spall m’ 0.01 0 0.01 1
1120 | Efflorescence / Rust
Staining m’ 502 0 502 0 0 2
1130 | Cracking (RC)
109 Prestressed Concrete Open
. m 269.2 268.7 0.5 0 0
Girder
1090 | Exposed Rebar
m 0.5 0 0.5 0 0 3
155 Reinforced Concrete Floor
m 77.04 77.04 0 0 0
beam
210 Reinforced Concrete Pier
m 15.8 15.8 0 0 0
Wall
215 Reinforced Concrete
m 22.8 17.5 53 0 0
Abutment
1130 | Cracking (RC,
racking (RC) m 3.8 0 38 | 0| 0o | 4
6000 | Scour
m 1.5 0 1.5 0 0 5
T
RERAE LA R LR T
B 27t R RrBis PRI R CSEERFTHE - 27 F 7 M8galie CS & iaip
oM T E- BV REF (L EE o 8% By L fgR & A o

B 4 ¢ X % National Bridge Element (NBE) °

EéWAS
W OAMFLY

i

Bridge Management Element (BME) -
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I ~ i K m3* ¥ (Bridge Condition)

Item . .

D Item Code | Condition Description
B.C.01 | Deck Condition Rating 6 | Satisfactory | Widespread minor defects
B.C.02 Superstructure Condition Ratlng 7 Good Some minor defects
BCO3 Substructure Condition Ratlng 7 Good Some minor defects
B.C.04 | Culvert Condition Rating N.A. N.A. N.A.

B.C.09 | Channel Condition Rating 7 Good Some minor defects
Channel Protection Condition
B.C.10 . N.A. N.A. N.A.
Rating
BCll Scoul‘ Condition Ratlng 7 Good Some minor scour
B.C.12 | Bridge Condition Classification F Fair Lowest condition rating 6
=
Code Condition Lowest Condition Rating
G Good 7,8,0r9
F Fair S5o0r6
P Poor 4,3,2,1,0r0
Bridge Condition Classification
Format Frequency Item ID
AN (1) C B.C.12
Specification Commentary
This item is calculated by FHWA and is not For the purposes of national performance
required to be reported. The bridge condition | measures, the method of assessment to
following codes. minimum (i.e. lowest) condition rating code
from the following items:
Code Condition Lowest Condition Ratind | g ¢ g1 (Deck Condition Rating),
G Good 7,8,0r9 B.C.02 (Superstructure Condition Rating),
F Fair Sor6 B.C.03 (Substructure Condition Rating), and
p Poor 432 10r0 B.C.04 (Culvert Condition Rating).

i 3T




NERAFFFRIZ2HBRFE (RFER07)
- CHEEYH

Ve A

H
=
Iz]

HE 1w B
NTS

P PRS0 5 Ak Fah B

i 3-8



I

10.
11.
12.

. if_fi # & (Element Quantities)
* 5 47 (Deck)/45 4 (Slab)
v 4w 3R R 2 4 % (EN 12): [232.47 m? (span 1) + 18 m X 9.5 m (span 2) +
226.32 m? (span 3)] = 629.79 m?

g
v 3p 4 R E 2 % (EN 109): 189 m X 6 (girders) + 18 m X 4 (girders) + 18.4 m X

6 (girders) = 295.8 m
* HRF
Vo SR EI FIRERENILSS): [23mX5 B +937m(A BERFE)+23m X5 B
%X 9.5/15.1 (span1)]+ [23m x 3 i X 3 7| (span 2)] + 28.11 m (span 3)] =

76.92 m
T
B
Vo g SRS S H(EN 205): 17 (PL) + 1 B (P2) =2
. i
v 4R Ay B (EN234) 9.5m X 25 =19m
° )i% ‘;

v &R Af 5 (EN215): 189 m (A1) + 184 m (A2) =373 m
© A#H

voowr s RATRA D &k R

R
7 R
plig: wg

i 3-9



=~ # 7 1 R R332 (Element condition states)
e Defect #1, 4k 53R 5% 23 7}% % # Reinforced Concrete Deck (Element 12)
o ® A7 R G 4 7E (Defect #1080) » & % 1) 2m?+1m? (%4 % j» WplEE) FitEE
% CS3 -

Al ~A2 # ‘{ﬁé’ﬁ@%a PR SR

P

*  Defect#2, ¢ * R 3% 3 & Prestressed Concrete Open Girder (Element 109)
}:)}% 5B BAR R E S K M 2] 5% (Defect #1080) 0 & ## % 6.7m?> ¥ i“ =% 5 CS3-

% 3-10



Defect #3, s ;ii 7’-5 Prestressed Concrete Open Girder (Element 109)

i
A 5 ML B ULAT R GEL 4 55 h 442 ¥ 3 4 (Defect #1090) > & 7% ¥ 84.7m?

¥t 3=% 5 CS3 o

JEL

amy
Defect #4, 4% 5% R 52 4 # & & Reinforced Concrete Floor Beam (Element 155)
2R 5 2 4] 7% (Defect #1080) > m %% 0.6mx0.5m=0.3 m? > % EUFER A lin s
BEAN6in ¥4 FEE L CS3 e

Defect #4 # Fg 2R 58 3 2% Defect #5 IR %R E 2 A

Defect #5, 4% 53R 52+ # I& % Reinforced Concrete Floor Beam (Element 155)

B 15 28 90 5 2 2 s (Defect #1130) » 4 555 (0.02 in) 4 %> 0.012~0.05 in ¥ » ¢ & ]
Hlm> 71 3% 5 CS2-

Defect #6, 4 55 /8 5% 4 )}jé‘,i%i 4 2% Reinforced Concrete Floor Beam (Element 220)
Ty 2R % 2 2 s (Defect #1130) » 2 %% & (0.02 in) 4 »* 0.012~0.05 in ¥ » #7} giw 7.9
Im>» 7 i*3®% % CS2-

% 3-11



o

Defect #6 7}@%& Py IR GR GE 4 A Defect #7 )}ﬁ IR

e Defect #7, 4% 5582 52 )}% = Reinforced Concrete Floor Beam (Element 215)
;}% o4 B s (Defect #1130) » 2] %% & (0.02 in) /i »* 0.012~0.05 in &F » #7 } ﬁr #.9
Im>» % i“3®5% 5 CS2-

*  Defect#8, /73 Channel (Element N.A.)
7}%?@5&55&:”.;‘3 CORPHEREAF PRI ARP R IR R AR BRI G BEEEGHE
zlj o

Ry K
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I A SR AL T

Element Lo Unit of Total Defect
Element Description . CS1 | CS2 | CS3 | CS4
Number Measure | Quantity #*
12 Reinforced Concrete Deck m? 629.8 6268 | 0 3 0
1080 | Delamination/Spall/Patched P
m 3 0 0 3 0 1
Area
109 Prestressed Concrete Open
. m 2958 (2044 0 (914 O
Girder
1080 | Delamination/Spall m’ 6.7 0 0 6.7 0
1090 | Exposed Rebar m 84.7 0 0 (84.7| 0
155 Reinforced Concrete Floor
M 76.9 75.6 1 0.3 0
Beam
1080 | Spall m’ 0.3 0 0 |03 0 4
1130 | Cracking (RC) m 1 0 | 0 0
220 Reinforced Concrete Pier
m 19 18 1 0 0
Cap
1130 | Cracking (RC,
racking (RC) m 1 o | 100 6
215 Reinforced Concrete
m 37.3 36.3 1 0 0
Abutment
1130 | Cracking (RC
racking (RC) - I o | 110l o]l 7

iE=S

RERAE LA R LR T

B AR 7iFuErBis Tpr R CSELFLIE - 572 F 7yt agnie CS Eadp
o WH7THE- AV REFA(ELER 2 B8 L S )y g4 7)o

B 4 ¢ K % National Bridge Element (NBE) °

¢ ¥ % 5 Bridge Management Element (BME) -

L N AR
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I ~ i K m3* ¥ (Bridge Condition)

Item ID Item Code | Condition Description
B.C.01 | Deck Condition Rating 6 Satisfactory Isolated moderate defects
Widespread moderate defects
B.C.02 | Superstructure Condition Rating | 4 Poor Strength or performance of
component is affected

B.C.03 | Substructure Condition Rating 7 Good Some minor defects
B.C.04 | Culvert Condition Rating N.A. N.A. N.A.

B.C.09 | Channel Condition Rating 4 Poor Widespread moderate defects

Channel Protection Condition
B.C.10 . N.A. N.A. N.A.
Rating

B.C.11 | Scour Condition Rating 9 N.A. No scour

B.C.12 | Bridge Condition Classification P Poor Lowest condition rating 4
=

Code Condition Lowest Condition Rating

G Good 7,8,0r9

F Fair S5o0r6

P Poor 4,3,2,1,0r0

Bridge Condition Classification
Format Freguency Item ID
AN (1) C B.C.12
Specification Commentary

O

ode

'U_I'IG)|

This item is calculated by FHWA and is not
required to be reported. The bridge condition
classification is indicated using one of the
following codes.

Condition  Lowest Condition Rating | g c.01 (peck Condition Rating),

Good 7,8,0r9 B.C.02 (Superstructure Condition Rating),
Fair S5or6 B.C.03 (Substructure Condition Rating), and
Poor 43,2,1,0r0 B.C.04 (Culvert Condition Rating).

For the purposes of national performance
measures, the method of assessment to
determine the classification of a bridge is the
minimum (i.e. lowest) condition rating code
from the following items:

it 3-14
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= ﬁ_fi # & (Element Quantities)
13. i g
. ;}% % = (Deck)/4x #%(Slab):
v SRR o ¥ (EN 12): 5.8m x 32 m = 185.6 m?
14, F3InEH
_ilg}

A 5858 2 T 3 (EN 110): 32 m X 3 (girders) = 96 m
_ig;'
Vo o $5RE FIEEEN155): (145mx2 B X35+ % 06mx2 B X275

) X 2 spans = 22.2 m
15, T INEHE

° j?ﬁ—{:_:y_
Yo 4 RGBS (EN210): 4m(E#) x 1 # (P1) =4m
o My

v SRS R (EN234): 5.8mx 14 =58m
° 1%‘;

v R4 ff 5 (EN215): 5.8m (AD) +5.8m (A2) = 11.6m
A#H

VoowE o AATALR Y mik R
16. P if: v

17. i K% o
18. 3l v
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=~ g‘—_’i % vk w3 % (Element condition states)

Defect #1, 4% 55 8 5% 4 1@3 % 1 Reinforced Concrete Deck (Element 12)
S01 &%)}% % 13 4 Patched Area (Defect #1080) » 2 4p =

R ARE
AEEMGF 145 mX2X 16 m + A 0.6mx16/2mx2 ® =56m? » % it 3=
%5082

Defect #2 4k 5% 2 5% 3 )}@3 % 1 Reinforced Concrete Deck (Element 12)
S02 &%)}ﬁ % 1% i3 48 Patched Area (Defect #1080)» i3 45k /w5 £ > & ff 5 2

R
il

‘-_*Fé&#%ﬁn%ﬁ
(145m X 16m X 2+ %A 0.6 mXx 16 mx 2 o] = 65.6m? » 7 L 325 5 CS2 -

SO1 ~ S02 #f IR BAT

Defect #3, 4% 53 % 5%+ & Reinforced Concrete Open Girder (Element 110)

2G1 A s(Defect #1130) » 2 4% & (0.02in) 4 ** 0.012~0.05in ¥ » “ } # 9 Tm;
2G1 Ak % (Defect #1080) » &R | % 1in» 2 /2] 3 6in» ¥ *32% 5 CS2

Defect #4, 4% 558 5% + & Reinforced Concrete Open Girder (Element 110)

1G1 & s(Defect #1130) » B &5 A ¥ 0.05in > #7 ¢ 89 0.5m» ¥ 1+ 38% &
CS3 -

Defect#3 4 R+ #)5%

B Sy

Defect #4 1 Rz 3 A4

Wi 3-17



Defect #5, 4% 53R 5%+ # I& % Reinforced Concrete Floor Beam (Element 155)
2D3-1,2D3-2 K IR iR st i3 7}6‘(Defect#1080) KRR A R (0.6m +
0.4m)*1.45m=145m? > 7 * =% 5 CS2 -

Defect #6, 4% 55 % 52 3 k2N )}%%’1 Reinforced Concrete Pier Wall (Element 210)
FEN )}%ia;i" W (Defect #1130) » 24 F &R <2 0.051in > #7 ¢ ﬁ Fl905m:> 7 i3 =% 5
CS3 -

Defect #7, 4% 5% /R 58 2 &3¢ #fi#: Reinforced Concrete Pier Wall (Element 210)
}«E%’\‘)}%%’l/““/ #F(Defect#ll%) 7}'9’%"’}7]‘ l‘éﬂ? * M y B #,]?] —J 4m > % v ;J—_
%5 CS2e

Defect #6 )}%i@i/w 3% 3 é} M Defect #7 %R 582 B4f

it 3-18



Defect #8, 4% 5% /% 5% 2 i + Reinforced Concrete Abutment (Element 215)
AOL A & %3 iR 52 2 e 3f (Defect #1190) » 4z +1 4 f e 558 > 7} 5 5.8m >
7 iR L CS2

Defect #8 i = i 32 B4
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I A SR AL T

Element Lo Unit of Total Defect
Element Description . | CS1| CS2 | CS3|CS4
Number Measure | Quantity #*
12 Reinforced Concrete Deck m’ 185.6 64 | 1216 | O 0
1080 | Delamination/Spall/Patched P
m 121.6 0 | 1216 O 0 1,2
Area
110 Reinforced Concrete Open
. m 96 87.5 7 0.5 0
Girder
1080 | Delamination/Spall/Patched 5
m 1 0 1 0 0 3
Area
1130 | Cracking (RC) m 7.5 0 7 0.5 0 3,4
155 Reinforced Concrete Floor
m 22.2 207 | 1.5 0 0
beam
1080 | Delamination/Spall/Patched P
m 1.5 0 1.5 0 0 5
Area
210 Reinforced Concrete Pier
m 4 0 35 | 05 0
Wall
1130 | Cracking (RC)
m 0.5 0 0 0.5 0 6
1190 | Abrasion/Wear
m 4 0 3.5 0 0 7
215 Reinforced Concrete
m 11.6 58 | 5.8 0 0
Abutment
1190 | Abrasion/Wear
m 5.8 0 5.8 0 0 8
T

*F I RPELAGE TR AR

R 7F

PR -AN) W T I

“

o BB 7THE- AV REFA(ELER Do B8 5 By MR A

B 4 ¢ K % National Bridge Element (NBE) °

B ¥ J # & 5 Bridge Management Element (BME) °

AR

= Y

F a7 vggale
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I ~ i K m3* ¥ (Bridge Condition)

Item ID Item Code | Condition Description
B.C.01 | Deck Condition Rating 6 | Satisfactory Widespread minor defects.
B.C.02 | Superstructure Condition Rating | 6 | Satisfactory Isolated moderate defects.
B.C.03 | Substructure Condition Rating 6 | Satisfactory Isolated moderate defects.
B.C.04 | Culvert Condition Rating N.A N.A. N.A.

B.C.09 | Channel Condition Rating 7 Good Some minor defects.

Channel Protection Condition )
B.C.10 . 8 Very Good Some inherent defects.
Rating

B.C.11 | Scour Condition Rating 7 Good Some minor scour
B.C.12 | Bridge Condition Classification F Fair Lowest condition rating 6

r
Code Condition Lowest Condition Rating
G Good 7,8,0r9
F Fair Sor6
P Poor 4,3,2,1,0r0

Bridge Condition Classification
Format Frequency Item ID
AN (1) C B.C.12
Specification Commentary

This item is calculated by FHWA and is not
required to be reported. The bridge condition
classification is indicated using one of the

For the purposes of national performance
measures, the method of assessment to
determine the classification of a bridge is the

following codes.

Code Condition Lowest Condition Rating
G Good 7,8 0r9

F Fair S5orb6

P Poor 4,3,2,1,0r0

minimum (i.e. lowest) condition rating code
from the following items:

B.C.01 (Deck Condition Rating),

B.C.02 (Superstructure Condition Rating),
B.C.03 (Substructure Condition Rating), and
B.C.04 (Culvert Condition Rating).

Wit 3-21
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m BETEC

BHEEZERE

PIHERZEEW,) EAEH

O " AEERRERmERE  EFIRBA(RAIER)SHEM
|:|ﬁji@AHP&EPﬁﬁZmZWEWE%EME% ERA(IRAIER)IF21BR - (B2

BERA T EZBHWET S

NO (R AEE) W, | NO EERCENEE) W,
1 SIERE1E 3 12 B/ BERERT 6
2 5 3B 2 13 BIRERE 8
3 o8 5 14 USRS/ 182 7
4 SERR-REE 3 15 SR/ AE 5
5 BaE 6 16 GEES 5
6 Ba 5 17 GES 6
7 Bi5/E L1 5 18 BN (AR ) 8
8 #m 3 19 | RERf# (BRR) 6
9 BE k20 4 20 BER 7
10 BRRNTE 2 21 E bR 1
11 B iE 3

13

7
‘a\ﬁ._

l]

cCMmA

BHEEEERCH

lf&FfE#“(ZOlS)iEthZﬁﬁighﬁ(l)”r';:fi‘t BERE—RBRES

m SREFRMEFHEREIE - N

RS SE

BBt EcETETE Z&E

NO - ERERE: | BEAEET | SEMEEE [} 3 o TRIEE ThEEE
(s) (u) ® (e) (f) (m)
1 SRR 1.000 2.900 2100 0.600 0.800 0.900
2 SIS PEIR R 0.500 3.000 2.200 0.300 0.200 0.200
3 SRR RS R 0.900 2.100 2400 0.900 1.300 1.400
4 i 1.600 1.000 3.100 0.800 3.300 2.700
5 #EET 1.600 1.000 3.350 0.400 3.500 2.500
6 meEE 3.800 2.000 3450 3.400 3.800 3.200
7 A= 3.800 1.800 2.800 3.400 2600 2.900
8 iR/ R R 2.250 1.600 2.600 1.900 1.500 2.000
9 R ER e 0.700 2.000 2.300 0.400 0.200 0.100
10 i 586 44 0.800 3.250 2.100 0.200 0.200 0.200
11 fE 1.950 3.700 2.200 1.800 0.600 0.400
12 THE/EER/EEEER 2.600 1.350 3.050 3.400 0.700 0.700
13 P& ad b 2400 0.600 2.750 3.600 0.900 0.800
14 e/ R 1.700 1.000 3.000 1.300 3.300 3.000
15 mEEE 4.000 2.100 4.000 3.600 3.900 3.300
16 R E/1E2 3.900 2.200 3.250 3.600 2.500 2.900
17 W= 2.800 1.400 2750 3.300 1.600 1.600
18 =2 3.900 2.750 3.300 3.000 0.800 1.700
19 =R 2100 1.700 2.900 1.900 0.500 0.700
20 it 2.750 2.200 2450 2.600 0.600 0.900
21 HER 3.650 3.350 2.900 2.700 0.600 0.900
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O 6EFEEEE : BREBZE=0.255

2% £=0.273

BEEEEEGCS

-H S FIERVFMBHGEZIEE ENMNEMBEHAZEERE

HiE ABRFE1$=0.050 EEFREFE”R=0.039

MRIZZ=0.228

ThAHEZE=0.155

o ERERZS | BEABRE | BERREE | RREE | PHEs ERE: | EEEW
(s*0.255) (u*0.050) (t*0.039) (e70.273) (F+0.228) {m*[]' 155) 1)
1 0.255 0.145) 0.0819 01638 01824 01395 0.968]
2 01275 015 0.0858| 0.0819 0.0456| 0.03] 0.522
3 0.2295 0105 0.0935 0.2457 0.2964 0.217] 1.187]
4 0408 0.05) 0.1209 02184 07524 04185 1968
5 0408 0.05 0.13065| 01092 0.798 0.3875 1.883
6 0969 0.1 0.13455 09282 0.8664 0494 3.494
7 0969 0.09 0.1092 09282 0.5928| 04495 3.139
8 W/ R 0.57379 0.08] 01014 05187 0.342 03] 1.926]
9 MRk 0.1785 0.]] 0.0897| 0.1092 0.0454| 0.0155 0.539
10 % 5 1 0.204 0.1625) 0.0819 0.0546 0.0456| 0.03] 0.580
11 R 049725 0185 0.0858] 04914 0.1368| 0.062 1458
12 TE/TER/EEES 0.663 0.0675 0.11895 09282 0.1596| 0.1085 2.046]
13 ERiEae ke 0.012 0.03] 0.10725 09828 0.2052 0.124 2,061
14 WE/ME R 04335 0.05) 0.117] 0.3549 07524 0465 2173
15 WsER 1.02] (0.105] 0.156 0.9828 (0.8892 05115 3.665)
16 RS 0.9945 0.1]] 012675 09828 0.57] 04495 3.234
17 e 0714 0.07] 0.10725 0.9009 0.3648| 0.248 2.405]
18 FE 0.9945 0.13775) 0.1287| 0.819 0.1824 0.2639 2.520]
19 wERE 0.5355 0.085 01131 05187 0114 01085 1475
20 T3 0.70125 0.11] 0.09555 0.7098 0.1368| 01395 1.893
21 EERE 0.93075 0.1675) 01131 07371 0.1368| 01395 2225 15
EETEE
TER T4
miXE TEEEZER N E RS
Rlg
' h B
Eif | 100=SCI=95 1 | I
<ci B4 | 95>SCI=85 I I I
= | 85>SCI=60 il m
BE SCl<60
uiil
O £ 181435842 ( Structural Condition Index - B§#&SCI )
0 & B% 2 EIEZ ( Risk Index for Structural Safety - BRI, )
16
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D) SERETE - EEEEE.-

m FAIARR 518 (Component State, CS)

OBEFABECIEMBEEMAGTE S5 E3MHREAS 08
O2£Z=EERiesZmiERE 7 r’fﬁﬁ’ﬂfm " FEERE L K T REEE L =
KB (Component)
EIH#EHIJF‘%%E@%,TEP,—JV%@L”E—? Bz EEsREER "EBEk,
r J:lj:lZB.mEl *% i _. —F%BH‘E
NO 2Rz =ENBEB % SCIsTEERE =
1 BEkR Deck, Slab, Top Flange, Open Grid Deck, TR
(Deck) Concrete Filled Grid Deck PEE
[ Box Girder, Girder, Stringer, Truss, Arch, FERMASHFEERE
2 < ”;"'_” ur Main Cable, Secondary Cable, Floor Beam, | =2 OgNEE - M8 =
(Superstructure) Pin, Pin and Hanger Assembly, Gusset Plate FEITEREE
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