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Introduction

- Generally, bridge investment and management decisions
are multi-alternative-oriented.

- Although many bridge management systems (BMSs)
contain some form of life-cycle costing (LCC), the use of
LCC In bridge engineering IS scarce.

- LCC in many BMSs has mainly been applied within the
bridge operation phase to support decisions related to
existing bridges.

- Even though BMSs and LCC are interrelated, many bridge
management researches have treated them as separate
aspects; therefore, neither may lead to the best usable
decision-support tools.
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Alm and Scope

- The project aims at enhancing the bridge investment and
management decisions by upgrading and expanding the use

of LCC In the Swedish Bridge and Tunnel Management
System (BaTMan).

» Address the possible LCC applications for bridges

» Supported with detailed case studies, demonstrate the LCC
iImplementation on whether to repair or to replace a
bridge, (Paper | and I1).

» Supported with a detailed case studies, demonstrate the LCC
iImplementation on whether to repair or to replace a
specific bridge structural member, (Paper I11).
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The Swedish Bridge and Tunnel
Management System (BaTMan)
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BalMan

= Sweden has a long tradition in bridge management. Since
1944, information about the condition of the national road
network has been documented and stored in different archives.

= The Swedish Transport Administration (Trafikverket) is the
largest bridge manager in Sweden. The latest update of
Trafikverket's BMS is called a Bridge and Tunnel Management
system (BaTMan), which was introduced in 2004.

- BaTMan is recognized as the best-known software-based digital
BMS in Europe.

= All information is given on repair, strengthening, and
maintenance, including their costs.

= Furthermore, the system consists of a separate navigation tool
(WebHybris) that can access the BaTMan’s database and
answer any related question for any research or management
purposes.
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BaTMan Navigation Too
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The Swedish Bridge Stock

Bridge Function Type
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S} Comprehensive Integrated LCC
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e Implementation Scheme

A decision on whether or not
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LCC Saving Potential
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BaTMan-LCC
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Benefit of Using BaTMan’s Records
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The average real initial costs of the Swedish bridges different types, based on cost
data for 2,508 bridges constructed between 1980 and 2011.
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Benefit of Using BaTMan’s Records
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Case-Studies & Pilot Projects
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Paper I: Struc. & Infrastructure Eng. J. Paper Il: TRR Journal
[6-367-1] Bro over Lillan [18-352-1] Bro 6ver Tabyan, Hojen
Construction Year: 1934 Construction Year: 1929

(Residual service life is not more than three years, if no action is taken CC2)

28 July 2015 Division of Structural Engineering and Bridges 13



aly

EKTHS

VETENSKAP
a¥ OCH KONST 95

I

ROYAL INSTITUTE
OF TECHNOLOGY

Case-Studies & Pilot Projects

Proposal Similar & Average
Npo Description Reference Cross-Section Details Constr.
) Bridges Height
TOTAL BROREDD 214 m
V0.5 V05
Trafikverkets proposal: oy m = %’TS B
. PPL PPL
1 One bridge, Continuous A L L W_m&j 5 3m
two steel boxes, two 11-788-2, _ _D_ =/ ) _D '
bearing per box 22-1455-1, H [ ‘ I | ‘ ’
22-1106-1, y .
22-999-1 ( Trafikverket conceptual design)
22-1125-1, s j{
One bridge, Continuous 14-1817-1 e
2 two steel boxes, one 23 m
bearing per box
. 18-1017-1,
Two bridges, Haunch
. 14-1506-1,
Continuous, two I-steel beam
3 3-339-2,
Beams, Max. 3.2m
One bearing per beam 22-1533-1, Min. 1.8m
ep 20-1220-1 S
V' BROBREDD 21500MM
Two bridges, V500 V500
Continuous, one Pre- | _ 000_ 3300 , 3300 ||2800|| 3800 , 3800 2000
4 Stressed Concrete box 19-841—i ] 25% ]&\ sL ﬂ] ] 2.8m
per bridge, =
two bearings per box WLSLUCKA
Two Bridges, Integral
Pre-Stressed Cantilever th)a:annc;h
5 Continuous, one 18-767-1 Max. 3.4m
concrete box per o
bridge Min. 1.3m
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Large-Scale Feasibility

- Repair or Replace a Bridge:

- The opportunity loss is equal to 241 SEK/year/m?

- Trafikverket is responsible for 6,268 bridges older than 70 years,
total bridge area of 619,944 m?.

- Trafikverket can save/might loos 74.7 million SEK/year, 1.49 billion
SEK during the coming 20 years.

* New Investment:

- The opportunity loss is equal to 275 SEK/year/m?
- Trafikverket is approximately building 55,000 m?/year.

- Trafikverket can save/might loos 15 million SEK/year, 1.5 billion
SEK/100 years.
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Thesis Structure

LCC Applications for

Bridges and

oF TECHNOLOGY Integration with BMS

ePart |: Extended Summary

1) Introduction
2) The Swedish BMS

3) Bridge Life-Cycle and the
Possible LCC Applications

4) LCC Analysis Tools and
Techniques

5) Case Studies
6) BaTMan-LCC
7) Conclusion

Part Il: Appended Papers
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