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Chapter 1 Long-term maintenance plan for the individual
bridges

1.1 Planning flow-chart

Maintenance cost for each individual bridge for 100 years hereafter is estimated according to
the following flow chart based on the countermeasure classification determined by the bridge
long-term maintenance manual and the inspection results.
The approximate repair cost here is based on the standard prices in Japan, which leads the cost
is relatively higher.

(Approximate refer to Figure 1.1.1and 1.1.2)

Bridge management record Inspection result of damage
(by span)
Bridge specifications N
i(span length, width, etc.) lDamage classification
Estimation of repair quantities Number of Judgment of CC

(by span) damaged location for each member

(by span)
Repair quantities CcC

v

Estimation of approx. repair cost by CC

(by span)

L‘\pprox. repair cost by the CC

Estimation of annual repair cost
(by span)

lAnnuaI repair cost by span

Total sum of repair cost by the bridge

lRepair cost by bridge

Estimation of LCC in the remaining service
life (graphical iltustration)

Figurel. 1. 1: Flow chart for long-term maintenance planning
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Tablel. 1. 2: List of planned repair and member renewal

) Repair. Apprex. Assumption of pepair quantity
Bridge type Member categary Damdge eyele  § Repurmethod Unit " Reepair ¢ost P T PN S SRR
‘ - (Year) g RSN . unitprice®Y | - »Fg:hllln
Conerete . . —y =
. R Teck cracking 30 CFR B’ RRATTY] Sondge cutace
Lieck ~
» Cumerete ST N . . ey Rpr PR
& B Deck cracking S0 OFR B 22306 Apoge sutnce © 4} 500
S0 —
< = ~
Cuncrete N N ;
Lé : l(IRLC) Rebur exposure il Palehing Bw' 17.300 Sge utace © 01
3o
g Conerete . : -
[ L('P:'.‘) Rebur expostire 30 Palching Rt 17506} Mge swnce © LUKIS
. X
5 "
g Substructure Conerete  [Rebar exposure 30 Fatching R’ 17501 Hunher of
= substr
g “emcrete
Ceme . "
g LDeck R Desk ctacking 30 CFR B T2500 Avidze autace 1 G20
g A
. I;f"‘l‘“:q‘“:h Do’ 3300 A © 1000
b1 Girder Steel  |Corrosion i) <o Pl
‘T:: Scaffalding ' Ayrgecutnce 10D
7 . : -
Conerete [Rebar exposure 30 Patching Bm’ Numl\:r ll‘[ S 2240
Substructure R " N '\: N rl
a : . . cpamt with : . uraber Of < A
Steel pier  |Corrasion 22 ¢ 3500 5,003
Hed P e Ke-1 puinl B ) suluslr "
Functional damage of bea . . chel -
Beanng «m.noml:cl amage of beanngs 3 | Mewl spraying| Bbearings Num;hq ot g
1 arrosion’ bearings
me) water  [Level difterence of 10ad Pavement - -
: Pavement . . 20 ‘m 500 Abuutze K (]
= g veme proafing  fsurlice. rephcement B Prazeomtee |
B £ - -
% E Junnges 1n burriers “ Chunge ol stee) number of
gl i St [P £ . B Lo
B g Barriers - {Corrosion) rulings PP bagriens
" K3 v -
by g Raslings . Tlamages in bartiers N < “ J
E] g ’ Clonerete = \ 3 Patehing B’ 17.500 Lyws 20m - number ol
g E (Rebwu _exposure) barriers
- C T < |Change of . o . |
Expansion Rubber  |Diunages in expansion joints 15 ubber B'm 66,70 Winnisnan - LINKD
N
ol . N Change of .
’ Stee] Dimages in expansion joints 30 teel e B'm 133 40 LY I 14
periodic inspection + reserve 2 — B bridge 233400 per hrudge

Note: Approx. unit price includes overhead (Approx. direct constr. cost- 1.5)

i
i
!




1.2 Estimation procedure of truss bridge

(1) Bridge dimensions

1) Bridge name |
2) Bridge type
3) Bridge length

4) Width

: Truss bridge A
: 2-span simply supported steel truss
: L=2x64.0=128.0m
.t Vehicle lane width =10.600m,

Side walk width= 2x2.500=5.000m

Bridge length 128000

Span_length 64000

Span |ength 64000

=R

/
i

Bridge length 128000

Span length 64000

Span_length 64000

[- ?%\ 1 %E\ }

Figurel 2.1: Example for_;geneml drawing of a truss bridge

(2) Judgment of countermeasure classification for each member (by span)
Countermeasure classification is judged for each member according to the damage level
obtained from the inspection results. In the judgment of some damage types further detail
information regarding damages is necessary.

(3) Estimation of repair quantity (by span)
Repair quantity is estimated based on the bridge ledgers and inspection results. Painting area
for steel member is estimated as follows:

[Estimation of painting area]

1) Estimation of total painting area

Table 1.2.1: Estimation of painting area of truss bridge

Bridge type Steel weight Painting area / steel Painting area for total steel
w [tf/ni] weight Alm]
w= A=-0.21+27 | A= (Bridge area) “ oy
(5.45L-30.5)/1000 a=(-1.09~ 10°L*+0.153L-0.824)
Truss Bridge
) L: Span length [m] L: Span length [m)] Bridge area = Total width x Bridge
length




According to the relation of span - stecl weight, span length — steel weight, and span length —
painting area / steel weight by reference to “2006 Design Data Book, Japan Bridge

Association”.

As the formula is not given for the approximated curve this literature, the formula is here

reproduced as a linear line.

a) Steel weight / bridge area

Simply supported truss (Average W=9.5[m])

Span [m}  |Steel weight / bridge area [t/m’)
50 250
60 295
70 340
80 400
90 470

500
450
400
350
300
250
200
150
100

50

Steel weight + bridge area [t:m2]

Simply supported truss (Average W=9 5[m])

W= 5451 - 305 %
")
50 53 60 63 70 75 80 85 80

Span length [m]

Figurel.2.2: Steel weight / bridge area of a truss bridge

b) Painting area / Steel weight

Simply supported truss (Average W=9.5[m])

Spun [m] | Puinling ares / steel weight m’A]
50 17
60 15
70 13
80 11
90 9

Paintine area / steel weioht Im2/11

Simply supported truss (Average W=9.5[m])

\

\\
\
\

A=-0.2L+ 2T

50 60 70 80 90
Span length [m]

Figurel 2.3 Painting area/ bridge area of a truss bridge




2) Estimation of painting area for each member

a) Upper deck truss b) Trough truss
100 100
96 90
|
= 80 -OSQBO
= R N
g" 70 — oono e 5030 70 ]
5 Q 3
ag_ 80 <odo—F ° 2.60 < b5
= %u s :';;o-'o\ Main truss 52%
Y =5 e
o N =
2 50 i L —
3 | g
— v
“ 40 — 40
' ‘/ e Floor system 52%
30 30 —/
X X i
20 (ﬁ n”ﬂ :T \‘\ 20 (/?—* X X Sway bracing16%
o xg 2 |) L
10 ¥ = 1o
1
l
5 60 70 80 90 100 50 60 70 80 90 100
——=Span length {M) ——o Span length (m)
Note: © = Main truss (chords, vertical- & diagonal-members),

o = Diaphragms, lateral bracing, portal bracing
» = Floor system (stringer, cross beam (floor beam)

Literature: “Metal design data”, Long span bridge study group in Japan

Figure 1.2.4: Percentage of painting area of a truss bridge



(4) Estimation of approximate repair cost by countermeasure classification
Approximate repair cost by countermeasure is estimated based on the repair quantity

and countermeasure for each member according to the approximate unit price for
repair cost shown in Table 1.1.1.

(5) Estimation of approximate annual repair cost

While the repair cost is counted in the next year in case the damage inspection result is judged
as "CC 2", it is counted in the year when the member reaches the stage of "CC 2" in case it is
judged as "CC 3" or "CC 4" In case it is judged as "CC 5" or after the year when the above
repair cost is counted; the approximate cost for the planned repair and renewal will be counted
in a repair cycle. The sum of the above approximate repair cost is accumulated. (Refer to Table
1.1.2) The above approximate repair costs are accumulated for 100 years.

(6) Total sum of repair cost by bridge
The approximate repair cost estimated by span is accumulated for the whole bridge. In this
example the repair cost is estimated assuming the both 2 spans are damaged similarly.

(7) Estimation of LCC in the remaining service life

The repair cost estimated in (6) is illustrated graphically to grasp the LCC of the remaining
service life.

Estimation of LCC for remaining service life
Steel truss bridpe

(S RIUNGITE)

TR0, 000, (e -

IAE Repair Cost (anrial)

——— Tatat cumulative sum (LCC)
EU TN

RGN, H0G, G0N -
Lhb uLg, onn -

EEO. OGN 0N

Agprox. cast iBY

LU N e

1543, 000, OGO -

100, 60, one

L0, 006, o -

P

A e bl .ﬁh,._‘

167
I

Yeum

Figure 1.2.5 Estimation example for general drawing of a truss bridge
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1.3 Estimation procedure of PC box girder bridge

(1) Bridge dimensions

1) Bridge name : PC box girder bridge B

2) Bridge type : 2-span continuous PC box girder
3) Bridge length : L=2%60.0=120.0m

4) Width : Vehicle lane width = 11.250m,

Side walk width = 1.500m

Bridge length 120000
60000 60000

i M v ]

Bridge length 120000

Spna_|ength 60000 Span_1ength60000
_ SN E _
= 3
H 3 H R
ERa E
»2\ .2\
= - \ é_

X 1.3.1. Example for general drawing of a PC box girder bridge

(2) Judgment of countermeasure classification for each member (by span)
Countermeasure classification is judged for each member according to the damage level
obtained from the inspection results. In the judgment of some damage types further detail
information regarding damages is necessary.

(3) Estimation of repair quantity (by span)
Repair quantity is estimated based on the bridge ledgers and inspection results.

(4) Estimation of approximate repair cost by countermeasure classification
Approximate repair cost by countermeasure is estimated based on the repair quantity and
countermeasure for each member according to the approximate unit price for repair cost shown



in Table 1.1.1.

(5) Estimation of approximate annual repair cost

While the repair cost is counted in the next year in case the damage inspection result is judged
as "CC 2", it is counted in the year when the member reaches the stage of "CC 2" in case it is
judged as "CC 3" or "CC 4" In case it is judged as "CC 5" or after the year when the above
repair cost is counted, the approximate cost for the planned repair and renewal will be counted
in a repair cycle. The sum of the above approximate repair cost is accumulated. (Refer to Table
1.1.2) The above approximate repair costs are accumulated for 100 years,

(6) Total sum of repair cost by bridge
The approximate repair cost estimated by span is accumulated for the whole bridge. In this
example the repair cost is estimated assuming the both 2 spans are damaged similarly.

(7) Estimation of LCC in the remaining service life

The repair cost estimated in (6) is illustrated graphically to grasp the LCC of the remaining
service life.

Estimation for LCC for remaining service life
PG hox girder bridge B

100, 000, 600

B Repair cost (annual)
~—&— Total cumulative sum (LCC?

09, 009, 0nY -

RO, 000, 000

70, 00D, 6Hn

G, D0, (4

a0, 400, Y

Approx. cost 181

A, 0o, 0bn -

30, 000, D00

20, nag, 000

10, 00H, 600 )

Figure 1.3.2 Estimation example for LCC of PC box girder
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1.4 Estimation procedure of cable stayed bridge

(1) Bridge dimensions

Elevation
Cable O1 Cable Of
1
% 3 E g i i
% 50630 % __ 74500 2 326000 A ___74500 3 50630 <
Span No. 1 Span No. 2 Span No. 3 Span No. 4 Span No. 5
Span length 576260
= Plan
2
£ S
M AN MM—
H o= b B g
Bl Grbsshean? HE Gr 02 L Crosshaan? g
50630 74500 326000 74500 50630
Span No. 1 Span No. 2 Span No. 3
Span {ength 576260
. . ) Section of PC girder in side span
1) Bridge name  : Cable stayed bridge C Span Mo, 1 ad 2
2) Bridge type : S-span continuous composite bridge ) 35900
. 15050 15050 2
3) Bridge length : L=576.260m 150
4) Width : Vehicle lane width = 30.100m, ,ﬂB rrier01  Barrier02 Ba"ier%&
i}

|
(2) Judgment of countermeasure classification for  #ain ﬂdero‘ L Hain girder02 J Hain gi(Ldef 03
0 8400 . 17000 . 8400 15
each member (by span)

Countermeasure classification is judged for each member Section of composit girder in center span

according to the damage level obtained from the inspection Span No.2
. 35900 A
results. In the judgment of some damage types further 500, 30?00 200

) information is necessary. rrier01 Barrier02 Barrier03

L . . Deck01 DEGII;OZQ ek |
(3) Estlmatl_on .Of re_palr quantlty (by spap) Main Girder01 Main Girder03 Main ginder03 Main girder04
Repair quantity is estimated based on the bridge ledgers 9700 16000 9700

and inspection results.
P Figure 1.4.1 Example for general

drawings of a cable stayed bridge

-10 -



(4) Estimation of approximate repair cost by countermeasure classification
Approximate repair cost by countermeasure is estimated based on the repair quantity and

countermeasure for each member according to the approximate unit price for repair cost shown
in Table 1.1.1.

(5) Estimation of approximate annual repair cost

While the repair cost is counted in the next year in case the damage inspection result is judged
as "CC 2", it is counted in the year when the member reaches the stage of "CC 2" in case it is
judged as "CC 3" or "CC 4" In case it is judged as "CC 5" or after the year when the above
repair cost is counted, the approximate cost for the planned repair and renewal will be counted
in a repair cycle. The sum of the above approximate repair cost is accumulated. (Refer to Table
1.1.2) The above approximate repair costs are accumulated for 100 years.

(6) Total sum of repair cost by bridge
The approximate repair cost estimated by span is accumulated for the whole bridge. In this
example the repair cost is estimated assuming the both 2 spans are damaged similarly.

- (7) Estimation of LCC in the remaining service life

The repair cost estimated in (6) is illustrated graphically to grasp the LCC of the remaining
service life.

Estimation of LCC for remaining service life
Cable stayed bridge C
15, 5000, DUED, (UHEY  ovemsomns et e s i e e e e e o

B Ropair cast (annual)
~o~ Total curulated sum (LCC)

32, DD, DG, e

1. Bt unge s

Approx. repair cost (B}

100 000, 000 -

00, (0o, Q60

Fzgure 2.4.2 Eétimcvzt'z'onbexample for LCC of cable stayed bridge
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1.5 Estimation of LCC for the individual bridges

1.5.1 Rama 4
Inspecton result

Span No.l
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01
02
01
02
03
04
05
06
01
02
101
102
103
104
1035
106
01
03
04
01

Qthers

Girder

Deck

Pier
Bearings
Road surface
Pavement
Barriers
Railings
Expansio

n joints



Span No.1

Countermeasure classification of members Bridge name] 001Rama IV Span No. | 1
Damage Damage
classification | " » classification
— 5 . - 2
Member| No. Damage g 3 g [No. Damage g 2 5
Cracking, Water leakage, Freelime | . a - 5 Cracking, Water leakage, Free lime a - 5
Girder | 01 |Rebar exposure a - 5 | 02 [Rebar exposure ' a - 5
Damages at anchorage of PC tendon a - 5 Damages at anchorage of PC tendon a - 5
Rebar exposure a 5 Rebar exposure a 5
01 {Pop-outs a 5 04 |Pop-outs a 5
Deck Deck cracking: a N 5 Deck cracking a N 5
Rebar exposure a 5 Rebar exposure a 5
03 |Pop-outs a 5 06 [Pop-outs a 5
Deck cracking a N 5 Deck cracking a N 5
Cracking, Watmme a - 5 Cracking, Water leakage, Free lime a - 5
Pier 01 |Rebar exposure a - 5 02 |Rebar exposure : ‘ a - 5
Damages in substructures a - 5 Damages in substructures a - 5
101 [Functional damage of bearings’| a 5 104 Functi;ngl damage of bearings:| a 5
Bearings | 102 |Functional damage of bearings | a 5 |105{Functional damage of bearings | a 5
103 |Functional damage of bearings 1 a 5 106 |Fundtional damage of beariﬁ_gs‘ a 5
Road surface| (1 [Level difference of road surface | a 5 01 Dafnagesfin pavemnents - i a 5
Barriers| 01 |Damages in barriers c 2 | 03 [Damages in barriers T = 5
Railing [ g5 Damages in barriers c 20104 }D‘a{Lages_ in barriers . a 5
epanionioins | 01 [Damages in expansion joints | a 5 N - - . -

-13 -




Estimation of repair quantity

Bridge namd 001Rama IV ‘Span No.
Subject Quantity Remarks
1 |Span length 72.00 m Length of 1 span
2 {Road width for pavement 21.50 m  |Width for pavement area (Vehicle lane)
3 iTotal road width 26.90 m Deck width
4 1Area of bridge surface 1,936.8 m? Span length x Total width
5 JArea of pavement 1,548.0 m? Span length x Width for pavement
01 concrete Type of barriers & railings
02 concrete Same as above
6 {Barriers & railings
03 concrete Same as above
04 concrete Same as above
7 |Expansion joints 01 steel Type of expansion joint
- - Same as above
Crack length Quantity Remarks
8 Total crack length L 77.5 m Aofbridgesurt.x 0,040
Girder 387 m L x 172 (per girder)
Area of rebarb exposure Quantity Remarks
9 Total area A 15.5 m* Aofbriggesurtx  (0.008
Girder 7.7 m* L x 12 (per girder)
Repaired area of deck Quantity Remarks
01,06 A 309.6 m* Deck width= 4,30 m
Area of rebarb exposure 3.1 m? A x 0.010
10 Area of deck cracking 15.5 m? A x  0.050
03,04 A 172.8 m? Deck width=  2.40 m
Area of rebarb exposure 1.7 m? A x 0010
Area of deck cracking 8.6 m? A x  0.050
Repair quanity of substructure Quantity Remarks
11 Cracking, Water leakage, Free lime 5.54 m per substructure
Rebar exposure 224 m? per substructure
1 Concrete barrier Quantity Remarks
Rebar exposure 7.75 m? Aofbridgesutx  (.004

-14 -
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Span No.2

Countermeasure classification of members Bridge name 001Rama IV Span No. 2

Damage Damage §

classification classification Lg

Member| No. Damage 5 2 5 No. Damage g E
e 8 o

O = OB @) = 2]

Cracking, Water leakage, Free lime a - 5 Cracking, Water leakage, Free lime a - 5

Girder | 01 |Rebar exposure a - 5 | 02 |Rebar exposure a - 5

Damages at anchorage of PC tendon a - 5 Damages at anchorage of PC tendon a - 5

Rebar exposure a 5 Rebar exposure a 5

01 |Pop-outs a 5 05 [Pop-outs a S

- Deck cracking a N 5 Deck cracking = a N 5

Rebar exposure a 5 Rebar exposure a 5

03 IPop-outs a 5 05 |Pop-outs a 5

Deck cracking a 5 Deck cracking - a N 5

Cracking, Water leakage, Free lime c 3 3 Cracking, Watc: leakage, Free lime a - 5

Pier 01 |Rebar exposure a - 5 | 02 |Rebarexposure a - 5

Damages in substructures a - 5 Damages in substructures a - 5

101 |Functional damage of bearings a 5 104 [Functional damage of bearings | a 5

Bearings | 102 {Functional damage of bearings:] a 5 |105[Functional damage of bearings | a 5

103 Functional damage of bearings | _a 5 |106[Functional damage of bearings | a 5

Road surtuce| 01 |Level difference of road surface | a 5 01 Damégé_s' ili'.g"'avémrmht:s ] a 5

Barriers| 01 {Damages in barriers a 5 03 |Dar _,,;:_ Sifbatriers ] a .

Railing oy Damages in barriers c 27| 04 |Dama a 5
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Estimation of repair quantity

Bridge namg 001Rama IV Span No.
Subject Quantity Remarks
1 |{Span length 134.00 m Length of 1 span
2 [Road width for pavement 21.50 m Width for pavement area  (Vehicle lane)
3 |Total road width 26.90 m Deck width
4 | Area of bridge surface 3,604.6 m? Span length x Total width
5 |Area of pavement 2,881.0 m?2 Span length x Width for pavement
01 concrete Type of barriers & railings
02 concrete Same as above
6 |Barriers & railings
03 concrete Same as above
04 concrete Same as above
L - - Type of expansion joint
7 |Expansion joints - : -
Crack length Quantity Remarks
g Total crack length L 1442 m Aofbrdgesurt.x (0,040
Girder 72.1 m L x 172 (per girder)
Area of rebarb exposure Quantity Remarks
9 Total area A 28.8 m® Aofbridgesurtx (.008
Girder 14.4 m? L x 172 (per girder)
Repaired area of deck Quantity Remarks
01,06 A 576.2 m? Deck width=" 4,30 m
Area of rebarb exposure 5.8 m’ A x 0.010
10 Arca of deck cracking 28.8 m? A x  0.050
03,04 A 321.6 m? Deck width= " 2.40 m
Area of rebarb exposure 3.2 m? A x 0010
Area of deck cracking 16.1 m? A x  0.050
Repair quanity of substructure Quantity Remarks
11 Cracking, Water leakage, Free lime 5.54 m per substructure
Rebar exposure 2.24 m? per substructure
1 Concrete barrier Quantity Remarks
Rebar exposure 14.42 m? Aofbridgesurt.x  (0.004
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Span No.3

Countermeasure classification of members Bridge name 001Rama IV SpanNo. | '3
Damage Damage
classification o classification
5 2
Member| No. Damage 2 g 8 |No. Damage 2 g ¢
. g E 2 g £
=1 O 3= 3]
2 & ER B ® 28
gl gles g | 228
O = = Qo _ O a 2 O o
Cracking, Water leakage, Free lime c 3 3 Cracking, Water leakage, Free lime c 3 3
Girder | 01 |; (Do a | - 5 | a | - 5
Damages at anchorage of PC tendon a - 5 Damages at anchorage of PC tendon a - 5
Rebar exposure a 5 Rebar exposure a 5
01 [Pop-outs a 5 04 [Pop-outs a 5
] a | N 5 Deck era a | N 5
Deck i - : i
Rebar exposure a 5 Rebar exposure a 5
03 [Pop-outs a 5 06 [Pop-outs a 5
D a N 5 a N 5
= =
a - 5 Cracking, Water leakage, Free lime { . a - 5
Pier a - 5 ] - 5
a - 5 - 5
a 5 5
Bearings a 5 5
a 5 5
Road surface a 5 5
Barriers a 5 T 2
Railing c 5
=
Expansi ) . .
on
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Estimation of repair quantity

lBridge namg _ 001Rama IV Span No.
Subj-;:ct Quantity Remarks
1 [Span length 72.00 m Length of 1 span
2 [Road width for pavement 21.50 m Width for pavement area (Vehicle lane)
3 |Total road width 26.90 m Deck width
4 |Area of bridge surface 1,936.8 m? Span length x Total width
5 |Area of pavement 1,548.0 m?® Span length x Width for pavement
01 concrete Type of barriers & railings
02 concrete Same as above
6 |Barriers & railings
03 concrete Same as above
04 concrete Same as above
7 | Expansion joints 01 - Type of expar;sion joint
Crack length Quantity Remarks
8 Total crack length L 77.5 m Aolbridgesurl.x  (0.040
Girder 387 m L x 172 (per girder)
Area of rebarb exposure Quantity Remarks
9 Total area A 15.5 m? Aofbridgesurt.x (0,008
Girder 7.7 m? L x 172 (per girder)
Repaired area of deck Quantity Remarks
01,05 A 309.6 m* Deck width= " 4.30 m
Area of rebarb exposure 3.1 m? A x  0.010
10 Area of deck cracking 15.5 m? A x  0.050
03 A 172.8 m? Deck width=  2.40 m
Area of rebarb exposure 1.7 m? A x  0.010
Area of deck cracking 8.6 m? A x  0.050
Repair quanity of substructure Quantity Remarks
11 Cracking, Water leakage, Free lime 554 m per substructure
Rebar exposure 224 m? per substructure
12 Concrete barrier Quantity Remarks
Rebar exposure 775 m? Aofbridgesurtx 0,004
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Approximate total repair cost

Annual repair cost (B)

Periodic inspection .
Year Span No.1 Span No.2 Span No.3 + reservepfor Bridge total Cummalative cost (B)
unexpected matters
2011 271,400 252,400 271,400 233,400 1,028,600 1,028,600
2012 - - - - - 1,028,600
2013 - - - - - 1,028,600
2014 - - - - - 1,028,600
2015 - - - - - 1,028,600
2016 - - - 233,400 233,400 1,262,000
2017 - - - - - 1,262,000
2018 - 27,700 387,000 - ~ 414,700 1,676,700
2019 - - - - - 1,676,700
2020 - - - - - 1,676,700
2021 - - - 233,400 233,400 1,910,100
2022 - - - - - 1,910,100
2023 - - - - - 1,910,100
2024 - - - - - 1,910,100
2025 - - - - - 1,910,100
2026 - - - 233,400 233,400 2,143,500
2027 - - - - - 2,143,500
2028 - - - - - 2,143,500
2029 - - - - - 2,143,500
2030 - - - - - 2,143,500
2031 7,740,000 14,405,000 7,740,000 233,400 30,118,400 32,261,900
2032 - - - - - 32,261,900
2033 - - - - - 32,261,900
2034 - - - - - 32,261,900
2035 - - - - - 32,261,900
2036 - - - 233,400 233,400 32,495,300
2037 - - - - - 32,495,300
2038 - - - - - 32,495,300
2039 - - - - - 32,495,300
2040 - - - - - 32,495,300
2041 4,927,900 2,059,600 4,927,900 233,400 12,148,800 44,644,100
2042 271,400 252,400 271,400 - 795,200 45,439,300
2043 - - - - - 45,439,300
2044 - - - - - 45,439,300
2045 - - - - - 45,439,300
2046 - - - 233,400 233,400 45,672,700
2047 - - - - - 45,672,700
2048 - - - - - 45,672,700
2049 - - - - - . 45,672,700
2050 - - - _ - - 45,672,700
2051 - - - 233,400 233,400 45,906,100
2052 7,740,000 14,405,000 7,740,000 - 29,885,000 75,791,100
2053 - - - - - 75,791,100
2054 . - - - - 75,791,100
2055 - - - - - 75,791,100
2056 - - - 233,400 233,400 76,024,500
2057 - - - - - 76,024,500
2058 - - - - - 76,024,500
2059 - - -1.24. - - 76,024,500
2060 - - - - - 76,024,500




Annual repair cost (B)

Periodic inspection .
Year Span No.1 Span No.2 Span No.3 + reservepfor Bridge total Cummalative cost (B)
unexpected matters
2061 1,084,600 2,020,600 1,084,600 233,400 4,423,200 80, 447, 700
2062 - - - - - 80, 447, 700
2063 - - - - - 80, 447, 700
2064 - - - - - 80, 447, 700
2065 - - - - - 80, 447, 700
2066 - - - 233,400 233,400 80, 681, 100
2067 - - - - - 80, 681, 100
2068 - - - - - 80, 681, 100
2069 - - - - - 80, 681, 100
2070 - - - - - 80, 681, 100
2071 - - - 233,400 233,400 80, 914, 500
2072 4,927,900 2,059,600 4,927,900 - 11,915,400 92, 829, 900
2073 8,011,400 14,657,400 8,011,400 - 30,680,200 123,510, 100
2074 - - - - - 123, 510, 100
2075 - - - - - 123, 510, 100
2076 - - - 233,400 233,400 123, 743, 500
2077 - - - - - 123, 743, 500
2078 - - - - - 123, 743, 500
2079 - - - - - 123, 743, 500
2080 - - - - - 123, 743, 500
2081 - - - 233,400 233,400 123, 976, 900
2082 - - - - - 123, 976, 900
2083 - - - - - 123, 976, 900
2084 - - - - - 123, 976, 900
2085 - - - - - 123, 976, 900
2086 - - - 233,400 233,400 124, 210, 300
2087 - - - - - 124, 210, 300
2088 - - - - - 124, 210, 300
2089 - - - - - 124, 210, 300
2090 - - - - - 124,210, 300
2091 - - - 233,400 233,400 124, 443, 700
2092 - - - - - 124, 443, 700
2093 - - - - - 124, 443, 700
2094 7,740,000 14,405,000 7,740,000 - 29,885,000 154, 328, 700
2095 - - - - - 154,-328, 700
2096 - - - 233,400 233,400 154, 562, 100
2097 - - - - - 154, 562, 100
2098 - - - - - 154, 562, 100
2099 - - - - - 154, 562, 100
2100 - - - - - 164,562, 100
2101 - - - 233,400 233,400 154, 795, 500
2102 - - - - - 154, 795, 500
2103 4,927,900 2,059,600 4,927,900 - 11,915,400 166, 710, 900
2104 271,400 252,400 271,400 - 795,200 167, 506, 100
2105 - - - - - 167, 506, 100
2106 - - - 233,400 233,400 167, 739, 500
2107 - - - - - 167, 739, 500
2108 - - - - - 167, 739, 500
2109 - - -| .25 - - 167, 739, 500
2110 - - - - - 167,739, 500
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