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Abstract The periodic maintenance of bridges is necessary once they have been constructed and its cost depends
on various factors, such as their condition, environmental conditions and so on. To make a decision support system,
it is essential to establish a basic reconstruction cost model. In this study, a regression model is suggested for
calculating the reconstruction cost for typical cases and influential factors, depending on the type of bridge and its
components, by analyzing the basic bridge specifications based on the data of the Bridge Management System (BMS).
The details for each case were estimated in consideration of the cost calculation variables. The details for each case
were estimated in consideration of the cost calculation variables. The cost model for the new construction of the
superstructure, substructure and foundation and the temporary bridge construction and demolition costs were drawn
from the regression analysis of the estimation results of typical cases according to the cost calculation variables. The
reconstruction costs for different types of bridge were obtained using the cost model and compared with those in the
literature. The cost model developed herein is expected to be utilized effectively in maintenance decision making.

Keywords : Bridge Maintenance, Maintenance Cost, Reconstruction Cost, Life Cycle Cost, Bridge Management
System(BMS)
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- Distribution Analysis on BMS Database

- Defining the Representative Variable

- Estimating Fixed Load and Cost

- Estimating the Load of Structures by Cases

- Estimating Detailed Cost for Reconstruction Item
- Regression Model for New Construction

Literature Review
Derive the Representative
Case by Bridge Types
Cost Estimation by
Reconstruction Cost Item
Regression Analysis for
Reconstruction Cost
Suggestion Reconstruction
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Table 2. Guide for Calculating Weight of Superstructure and
Substructure
. . . . Unit .
Classification Specification Unit Source
Load
. _ tonf/| Design Code for
Guard Rail H=1.1m 0.1 m | Highway Bridges
Ready-mix Concrete
: 0.391m’/m Standard for
. . Rebar(D25) : tonf/| Median Barrier of
Median Barrier 2.209kg/m 0-891 m |Korea Expressway
Wire Mesh : Corporation
1.015m*/m
. tonf/| Design Code for
Pavement Asphalt(T=8.0cm) | 0.18 ? Highway Bridges
f)
(Sjoncrete Reinforced Concrete| 2.5 tonz/
tructure ™| Design Code for
tonf/ Highway Bridges
Steel Structure | Structural Steel 7.85 .
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S S Leneth Height . .
uperstructure | Span Length | o 1 en only) Table 4. Coefficient of Regression Model for Superstructure
New . Superstructure Cost Estimation(Million Won)
. Substructure Height .
Construction Weight
] Super and Sub . . Length Height R-Square
Foundation _ structure Weight Classification Coefficient | Coefficient Constant (Rz)
Deck Dock Arca _ Fixed Cost - - 2.2849
] Height Fixed Cost per 5.055E-01 } } 1,000
Demolition Girder Span Length (Rahmen only) Lane
Substructure Height Superstructure PSCI 8.4282E+00 - -6.3210E+01 | 0.9981
Weight
Temporary Superstructure | Span Length - STB 1.2560E+01 - 3.9752E+01 0.9999
Bridge ) Superstructure RCS 44250E+00 - 9.4126E+00 | 0.9990
Constructi Substructure Height Weicht
orstueton g STI 1.6553E+01 - -4.4893E+01 | 0.9938
PSCB 1.3594E+01 - -1.0667E+02 0.9982
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A Abutment(H=3m) + Abutment(H=7m) B Abutment(H=12m)
y = 0.1306x + 85.114

R2 = 0.9494

(Million Won)

i
. PR A

T2 ad

aka A4 Adat

Substructure Construction Cost

0 200 400 600 800 1000 1200 1400

Weight of Superstructure(tonf)

Fig 4. Substructure Construction Cost according to
Weight of Superstructure(Abutment H=3m, 7m,

12m)

® Pier(H=3m) A Pier(H-=10m) Pier(H=17m) W pier(m=25m)
- 180
3 [ ]
o 160 L}
c :
5 1o ™ [] "
=
(éfg- 120 - - . 0.0441x + 38.393
b4 R? = 0.8683
22 100 x £
Q< A
o8 = ° hd
o= b
52 60
1
g 40
2 20
3
w 0

0 500 1000 1500 2000 2500 3000

Weight of Superstructure (tonf)

Fig 5. Substructure Construction Cost according to
Weight of Superstructure(Pier H=3m, 10m,
17m, 25m)
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Table 5. Coefficient of Regression Model for Substructure
Cost Estimation(Million Won)
Weight Height
Coefficient | Coefficient
1.2505.E+01 | 8.1147.E-02

R-Square
®)
0.9263

Classification Constant

Abutment -4.2230.E+01
Steel
Form
Slip-
Form

2.5870.E+00| 3.7786.E-02 | 3.6031.E+00 | 0.8525

Pier

2.7362.E+00 | 3.9964.E-02 | 3.8108.E+00 | 0.8525

»
~
N
P
=
ol
1]
[

A
-_

n

N
ENe
rr
oy
Iz
-
PN
o
ofr
T
-
K"N

T e AAsE 724
0] ]

sfeha b9 aha 7]
CHICRHEDE:
°1 W AReE A4

aw

A
I
u
=
BN
N
3

¢
w o
L

zo

ofl
X
12
N

Y
N
s 3
S
PN ofy
£
oY, =
=
) rlru
_‘_{n

2o
NN

o
x
™

i)
P

—PN.&;&

e
oh) J-I“

to

o,
o
o
ol
N

lH}

O{N—]—Q
E
&
_Q
EL
}L

Mo

o=
T

A

lo

J+ 71131
71z9k g7
o] T7ksh=
T8 aeste
Table 63} Zt}.

QL
_{
N
i o
N

N
N3
. 2
;g
>, m

ot
o,
e

=9

I

b N e

ool o o ol
P‘ﬂ
2
o|\ _‘V_(,

-
—Ll
mlo I
r E

{o

o o

ko
2,

] Bl ] ﬁﬂ?ﬂ?i—

it

u Pile Foundation @ Spread Footing

Construction Cost
(Million Won)

1000 1500 2000 2500

Weight of Upper Structures(tonf)

Fig 6. Correlation between Upper Weight and Construction
Cost

Table 6. Coefficient of Regression Model for Foundation
Cost Estimation(Million Won)

e Weight Height R-Square
Classification Coefficient | Coefficient Constant ®)
Pile - 6.4419E-02 | 1.6197E+01|  0.8921
Spread Footing - 2.1316E-02 [8975E+00|  0.9445
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Fig 7. Cost Estimation Model for Temporary Bridge

Table 7. Coefficient of Regression Model for
Temporary Bridge Cost Estimation(Million

Won)
Length .
Heigh R-
Classification (Weight) s .t Constant Sq;lare
. Coefficient R
Coefficient
-1.0884.E
Superstructure |1.1791.E+01 - 088 0.9975
+02
-1.0168.E
Substructure  |8.3322.E+00|1.0618.E+00 (10628 0.9040
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Fig 8. Cost Estimation Model for Demolition of

Superstructure
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Table 8. Coefficient of Regression Model for
Superstructure  of  Demolition  Cost
Estimation(Million Won)

. . Length Height R-Square

Classification Coefficient | Coefficient Constant (Rz)

Deck 9.7036.E-02 - 1.0074.E+01 | 0.9305
STI -2.7332.E-01 - 1.1690.E+00 | 0.9913
Series
Girder PS.C 7.2808.E-01 - -1.1526.E+01 | 0.9781
Series
STB -1.9483.E-01 - 4.7060.E-02 | 0.9999
Series
RA 4.8507.E+00| 1.9179.E+00 | -2.4477.E+01 | 0.9441

Table 9. Coefficient of Regression Model for Substructure of
Demolition Cost Estimation

G5 olgal BT ) HY FAL 2 WARCS
98572, RA 1,2667]2, PF 1997) 4, PSCI 1,3197] 2,

STB 1,149702)0] W& /A5018-3 AEsto] weiug
S U §S A 2 Ao 7R o3

EFaA

H|23HH Table 10 2 Fig. 103} %
o]-&-3k drlsl 71EEH A A4

Table 10. Construction Cost by Existing Literature and

Classifieation | Weight Height o | BSauare Cost Estimation Model(million won/m2)
SSTCANON | oefficient | Coefficient | ®) Classification RCs | Rahmen | PF | PSCI | STB
Abutment | 4.3376.E+00 | 3.3699.E-02 |-1.6862.E+01|  0.9600 Design VE Manval  |2.048| 1990 | 2692 | 1.873 |2.809
Guideline for Life Cycle Cost
Pier 1.4335.E+00 2.2427.E-02 |-5.4801.E+00|  0.9610 Analysis 2496| 2.660 | - | 1.862)2.669
‘White Paper of Korean Roads - 3.053 | 2.080 | 1.636 | -
‘ Cost Estimation| Average |} o) 3 195 | 2551 | 1724 |2.304
Abutment(H=3m) ® Abutment(H=10m) 4 Abutment(H=17m) x Pier(H=3m) Model Cost
= Pier(H=10m) ® Pier(H=17m) x Pier(H=25m)

60
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(Million Won)
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Demolition Cost for Substructure

200

600

800 1.000

Weight of Superstructure(Tonf)

Fig 9. Cost Estimation Model for Demolition of Substructure
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