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ABSTRACT:

On July 21, 2020, the Executive Yuan promulgated the "Guidelines for Bridge Maintenance and Management," in
which Article 9 stipulates: "For the National Bridge Statistics System, vehicular and railway bridges shall be established
by the Ministry of Transportation and Communications; pedestrian overpasses shall be established by the Ministry of
the Interior and connected to the system established by the Ministry of Transportation and Communications, which is
responsible for consolidating national bridge statistical information." The Ministry of Transportation and
Communications further instructed, on November 10, 2020, through Letter No. 1098300073, that the "establishment of
the National Vehicular Bridge Statistics System" and the "consolidation of national bridge statistical information" shall
be handled by the Institute of Transportation (IOT).

This project is aimed at developing the “National Statistical System for Vehicle Bridges” which includes a module
aggregating national bridge information. The system was planned and structured based on the results of interviewing
bridge experts and bridge management agencies. Five functional modules were established accordingly. These modules
are (1) Statistical information for vehicle bridges, (2) Statistical information for national bridges, (3) Account
management, (4) System announcements, and (5) Data interface.

The "National Bridge Statistics Information" module has built-in tables to demonstrate statistics for vehicle,
railway, and pedestrian bridges, such as “Status of bridge usage”, “Distribution of bridge ages”, and “Conditions of
bridge inspection and maintenance”. In the system, vehicle bridge information is gathered from three bridge
management systems currently operated by three MOTC divisions: IOT, Directorate General of Highways, and Freeway
Bureau; while railway and pedestrian bridge information is obtained from the bridge management systems operated by
the Taiwan Railways Administration, MOTC, and by the MOI, respectively.

The “National Statistical System for Vehicle Bridges (including the national bridge information module)” has two
login entrances. The entrance for users from government agencies needs valid permissions to use the five modules in
the system. The entrance for the general public needs no account or password allowing the users to explore several
typical statistical tables and their related basic bridge information in the module of Statistical Information for national
bridges.
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Bridges > View List

Bridge e

Faciity Carried
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Bridge View Bridge Work View
Aem
i ave Creel Mop | Satellite
@ &, North - AR
Wittmann Gateway
® WPatton R ! W Pt
= (303) +) Mountain Thesdore.
[ Arcreed, 'ﬂ:w Regional Park RoosbreRtpte
~ Surprise ]
A 3 White Tank Fountain o
w Mountain (¢ Sun @ity Hills. Four Peaks
| s aae Regional Park Wilderness
D e dal ()
- R ousdale A S
Papago ¢ - ’ ph 2
"y, “Avondale 4 Apache
esa J Junction Globe 7
Buckeye Bnoge 1D: 04 07598 yon 170
Location: Jesse Ownes N of Baseine
5 {Work Discription: This project will
5 \repair the bridge raiings and replace
Widife Reoge B et evproech s
% TR San Tan.
% Valley
3
[ . Map dets ©2014 Googie, (HES} Terms of Usa._Rapeort a map arror
Bridge Needs
Action Work Candidate Base Unity Utiity Change Estimated Cost Benefit/ Cost (Sk) Cost (k) / Benefit
Misc-Paint ID 04 07896-NMN-045678 5034 242 208 9,842,148.00 0.0002 $4732
Joints-Rehabihatate 04 07896-NMIV-045678 5034 5239 205 $3,002.00 06829 51
Bridge-Replacement 04 07896-NMIV-045678 5034 5095 061 $91.914.00 00066 $151
Paint-General System Generated 5034 5148 114 $196,20000 00058 $172
Bearings-Replace 04 07896-NMIV-045678 5034 5148 114 $196,20000 0.0058 172
Deck-Resurface 04 07896-NMN-045678 5034 5148 114 $16,800.00 00679 515
Deck-Seal 04 07896-NMN-0456768 5034 5148 $96,300.00 s82
Approach Railing System Generated 5034 5148 $1.693,80000 00007 $1.486
Approach Sizb-Repair System Generated 5034 5148 $139,50000 00082 122
Channel-Repair Washouts/Erosion 04 07896-NMN-045678 5034 5148 114 $169,200.00 00067 $148
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AR% R > B 2.7 7 LCCA e ¥ » 7}?}%’«3,1%{,15? RSN A0 R i 1

Analysis > LCCA (7]
Bridge: - Name: LCCA Example Culvert Facility Carried (007): Test Road

Create/Edit Plan

BRIDGES
+ Name: 00001_1 Set as Current Plan:
INELS
+ Start Year: 2021 + Analysis Length: 50 Years
REPORTS
« Inflation Estimation
e Fixed Inflation Ra ¢ + Inflation %: 0 %
INSPECTION Method: ' -
GATEWAY . Norvnlnal Discount 0 %
Rate:
ADMIN .
M:(?]Ioa?tenomﬂon GCR Deterioratio
ANALYSIS
+ Utility Weight 8t fbi = + Residual Value .
WORK CANDIDATES ¥ Profile: ! . Calculation: o -
UTILITY VALUE HI Apioximation
Estimate Functional Remaining Life
User Cost: Utility Approximation
PROJEC + Element e = P
Deterioration Profile: v
PROGRAMS
. Condmor.\ Based On 2021-04-29 (MRE &
Inspection:

@ 2.3 BrM LCCA #r e % .

o
e
=N

Export earch Q Hide years with no actions Quick Add Action Detailed Add Action
- Agency Cost Functional + Action User Cost Total Cost

Rehab Culvert $0.00 $0.00 $0.00 $7.00 $7.00 $7.00 $7.00 $7.00 $7.00
$100,000.00 $100,000.00 $100,000.00 $9.00 $9.00 $9.00 $100,009.00 $100,009.00 $100,009.00

ehab Culvert $473.21 $473.21 $473.21 $7.00 $7.00 $7.00 $480.21 $480.21 $480.21
$100,000.00 $100,000.00 $100,000.00 $9.00 $9.00 $9.00 $100,009.00 $100,009.00 $100,009.00

Rehab Culvert $473.21 $473.21 $473.21 $7.00 $7.00 $7.00 $480.21 $480.21 $480.21
$100,000.00 $100,000.00 $100,000.00 $9.00 $9.00 $9.00 $100,009.00 $100,009.00 $100,009.00

Rehab Culvert $473.21 $473.21 $473.21 $7.00 $7.00 $7.00 $480.21 $480.21 $480.21
$100,000.00 $100,000.00 $100,000.00 $9.00 $9.00 $9.00 $100,009.00 $100,009.00 $100,009.00

ehab Culvert $473.21 $473.21 $473.21 $7.00 $7.00 $7.00 $480.21 $480.21 $480.21
$401,892.82 $282.00 $402,174.82

(896,432.37)
Agency Life Cycie Cost  $305,460.46 User Life Cycle Cost  $282.00 Total Life Cycle Cost  $305,742.46
(i »
1 W 9 items in 1 page

10



Analysis > LCCA

Results

Life Cycle Cost

Cost Type: Overall life cycle cost s

Year

000011

B Save B Save&Close || © Cancel || ll Delete

Bl25BIMLCCA ficle s st o (E ERET)

Analysis > LCCA

Performance HH Element
Performance Measure: Health Index & Chart Type: Element:
10¢ — Condition Sta & Re Conc Culv &
e cz ®a e =

000011

Year

B save | |@ Save & Close || © Cancel || 1l Delete

1 2.6 BtM LCCA i s 5k  (ffs 2 % i 48 4)
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Performance ] Timing

Performance Measure: Health Index #

2066: Rehab Culvert - Network

TSN = 2061 Culvert Replacement Unit Test
= 2059: Rehab Culvert | Network

2055 Rehab Culvert - Network

2050: Culvert Replacement Unit T
2048 Reh I)(|| lvert | Network

2044: Rehab Culvert - Network

40 2039 Culvert Replacement Unit Test

2033: Rehab Culvert - Network

Y030 2028: Culvert Replacement Unit Test
2026 Rehab Culvert | Network

2022: Rehab Culvert - Network

00001_1 -+~ LCCA Unit Test Plan

000011 — LCCA Unit Test Plan

Life Cycle Cost

Bl 2.7 BtM LCCA ik 5o (5 %
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2.2.1 NEXCO-BMS
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2.2.3 I-BIMS
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Element Hierarchy

G-/ Elements (1C2B (Multi Span/Construction Form))

E@ Carried/ Crossed

EE‘ Spans/Elements
: Eﬂ' Span 1 - North Ramp Spans

..Im1 Transverse beams

_.Im1 Element from Table 3 - deck plates

e Foundations

.. "Bg Abutment - North Ramp

l North Ramp Columns

T Cross-heads Morth Ramp

.. Superstructure drainage

ﬁ Waterproofing

2 Finishes: deck elements

%8 Finishes: substructure elements
.3 Finishes: Morth Ramp Abutment

.3 Finishes: Morth Ramp Columns

2L Primary deck element (Table 2) - Steel stringers

] 2.15 BridgeStation )}?} n ﬁé i+ A5k B

# MNo| Element Name Sev | Ext EEEE PR Eer;cs EES':
v Spanl
v Deck Elements
1 Primary deck element | = 0

COoOO O

(Table 2)

Sev | Description

3 Element from Table 3
4 Half joints
5  Tie beam/rod

6 Parapet beam or cantilever

d LD KD

As new condition or defect has
Early signs of deterioration, mir
Moderate defect/damage, some
Severe defect/damage, significs

[l 2.16 BridgeStation H i & iRl & &

Stock Condition Index

100

an

&0

40

20

—@-BCI Avg —8-BCI Crk —8-30GR %

s ———

——t

\_::

200

201003 20100 201009 z01l.z 20115 20118 20121

20iz4 20127

Financial Years

2013

20133 20138 20139 z014.2

] 2.17 BridgeStation 1?; 22 _fr& BCIl 4750 H
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[=] Export Data
Asset Type GRC DRC
w  Dwner Type: Local Authority
Bridge: Pedestrian/Cycle (multi-span} £3,363,171 £1,437,664
Bridge: Pedestrian/Cycle (single span) £6,755,534 £3,321,882
Bridge: Vehicular {2 or 3 spans) £40,870,545 £20,850,528
Bridge: Vehicular {4 or more spans) £95,876,776 £46,476,274
Bridge: Vehicular (single span) £265,432,848 £167,431,571
Culvert (multi-cell) £2,738,507 £1,232,374
Culvert (single cell) £57,5309,309 £32,880,375
Retaining Wall (height = 3m) £5,625,822 £1,945,990
Retaining Wall {height < 3m) £8,720,736 £3,508,792
Structural Earthworks - Reinforced/Strengthened £57,414 £30,141
Subway: Pipe £28,756,311  £10,707,428
Tunnel (bored) £54,545,589  £39,344,943
Underpass (or Subway): Pedestrian £14,207,209 £6,604,575
£584,860,170 £335,787,539

[ 2.18 BridgeStation 7 & ;&1 4F %

BridgeStation ¥ 43 1} & b *& 2 B4 > X3+ % i @ (Priority Score) » £
ki = HEE o “,% it & 38 ¥ 5y 0 BridgeStation 7 B o I EF A fiCE
(GIS) ~ * ¢ ¥ 7 fi e (Document Management)% $F 2 2 W £ # i > 5 - #

BRI R 2ZAGEE L kS

2.4 KE/\i&

*tF e 44 E B BrM~ p & NEXCO-BMS~H-BMS ~1-BIMS ~ BMStar
1’4 2 % R BridgeStation i (7 FAI W F L FT > iz p A F 2L TR 0 £
R~ p A2 mRZAHRFIL AIDE G 5 TERE L SIS A7
)J-* Wk S kiF e 2 BrM -~ H-BMS ~ BMStar 2 2 BridgeStation
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