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Agenda 

• Introduction 

• Benefits of BaTMan & WebHypris for Bridge LCCA 

• Bridge Life & the Possible LCCA  Applications for Bridges 

• Bridge Investment Case Studies & Large-Scale Feasibility 

• App. No. (1): The Optimal Road Corridor, Bridges 
• App. No. (2): The Optimal Bridge Design  
• App. No. (3): Repair or Replace Väg & Järnväg Broar ? 

• BaTMan-LCC Program & BaTMan-LCC Course 

• Questions & Discussion 
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Introduktion  

 Skapa rätt förutsättningar för beslut vid projektering 
 

 Rätt nivå på DoU för ägandet av broar sett över en livslängd 
 

 Optimal totalinvestering för broar 
 

Ta fram det mest kostnadseffektiva 
alternativet för samhället i specifika 

fall/objekt 
 

Syfte: 
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LCC-beräkningarna påverkas av: 
 Kalkylränta 

 

 Trafikantkostnader 
 

 Underhållskostnader och intervall 
 

 Val av brotyp 
 

 Förväntad livslängd 
 

 Politiska beslut 
 

 Övriga samhällskostnader (tex utebliven inkomst för näringsliv) 
 

 Mm  

Introduktion forts. 
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Idag och Framtiden 

Var står vi idag? 
• Kravformuleringar i Förfrågningsunderlag (FU) 
• Underlag för alternativstudier 

Vad kvarstår i projektet? 
• Standardiserade tekniska lösningar 
• Anbudsutvärdering 
• Kostnadsdatabaser 

Presenter
Presentation Notes
Idag använder vi programmet för Kravformuleringar i våra FU och som underlag för våra alternativstudier.

Vi arbetar med att ta fram ”standardiserade” tekniska lösningar, dvs en sorts erfarenhetsbank där vi kan plocka värden för typbroar.

Vi är idag inte mogna att använda programmet för anbudsutvärdering. Det krävs vidare utveckling och forskning för att komma dit.

Arbeta med kostnadsdatabaser för att kunna gruppera kostnadsposter så att man vet vilken typ av underhåll som påverkar vad och vilken typ av underhåll som bör vägas in i ett projekt.
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Introduction 

Operation and 
Maintenance Cost 

End of life 
(60-120) years 

Disposal Cost 

User Cost 

Major Repair Cost 

Initial Investment Cost 

User Cost 

Inauguration Day 

User Cost 

Periodically Repair Cost  Inspection 
Cost 

User Cost 

Major Repair Cost 

• Bridge Life-Cycle Cost    
(LCC) 

• The time value of money, discount rate 
 

• Life-Cycle Costing/Life-Cycle Cost Analysis (LCCA) 
 

• Life-Cycle Assessment (LCA) 

• The concept of the lowest proposal & the concept of 
least LCC proposal 
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The Swedish Bridge and Tunnel 
Management System "BaTMan" 

https://batman.vv.se/batman/ 
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BaTMan’s Navigation Tool (WebHybris) 
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The Swedish Bridge Stock 2011 

Bridge Function Type Total No. Of 
Bridges 

Bridge Total 
Area (m2) 

Bridge Total 
Length (m) Roadway Railway Pedestrian & 

Bicycle Other 

BaTMan's Bridges 23,848 4,411 1,619 251 30,129 7,644,208 668,381 
Trafikverket's Bridges in 

BaTMan 20,050 3,179 207 14 23,450 5,858,570 528,905 

26% 
28% 

19% 

7% 
8% 

8% 2.56% 

1.02% 

3.76% 

L< 5m

5m ≤ L < 10m 

10m ≤ L < 20m 

20m ≤ L < 30m 

30m ≤ L < 50m 

50m ≤ L < 100m 

100m ≤ L < 200m 

200m ≤ L < 500m 

500m ≤ L < 1000m 

1000m ≤ L 
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Swedish Bridges Real INV Cost 

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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Swedish Bridges Anticipated INV Cost 

The inflation rate for the Swedish bridges initial costs 
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Structural-Members Life-Cycle Measures 

Based on 288 Replacement Actions performed between 1979 and 2010 
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Bridge Life and the possible LCCA App. 

Life-cycle costing, LCCWhole-life costing, WLC 

Early Planning
&

Initial Study
Feasibility Study

Building Doc.

Design Plan

Bidding 
& 

Tendering

Detail Design 
& 

Construction
Operation & Maintenance

End
of

Life 

Decide whether to 
repair or to renew a 

bridge

Get a preliminary bridge LCC 
& specify the most cost-
effective road corridor

Specify the optimal 
bridge’s structural 

member

Specify the optimal 
repair strategy

Specify the optimal 
structural member’s 

replacement alternative

Propose an optimal 
conceptual design

Specify the optimal 
bridge’s design proposal

Specify the optimal 
bridge’s replacement 

alternative

Idea

Tender 
documents Inauguration

A decision on whether or not 
to undertake the project

Contract

LCC Saving Potential

2 1 3 
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App. No. (1): Specify the most life-cycle 
cost-effective road corridor  
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App. No. (2): Specify the most life-cycle 
cost-effective road corridor  
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App. No. (2): Specify the most life-cycle 
cost-effective road corridor  
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App. No. (2): Propose an optimal 
conceptual design during 
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App. No. (2): Analysis Steps 

1 
For the bridge location, 
find out the technically 

feasible proposals  

•Check out the feasible bridge types 
• For each feasible bridge type, check out the 

possible bridge configuration. 
• List down the technically feasible proposals 

 

2 
For each proposal, 
assess the target 

quantities and the 
initial investment 

cost 
•Assign the available bridge 

propitiates 
•Check the proposal associated 

target quantities 
•Get the anticipated bridge initial 

investment cost 

3 
 

For each proposal, 
specify the required 
life-cycle measures 

and their associated 
costs  

• Inspections (INS) 
•Operation and Maintenance (O&M) 
•Repair, Replacement and Rehabilitation 

(RRR) 
•BaTMan Standard Actions (BSA) 
•Recycling, Demolition and Landscaping 

(R,D&L) 

Draw a conclusion and set-up LCCA guidelines to the 
contractors "SAFI & Sub-SAFI values" 

4 
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Case-Study (1): The Karlsnäs Bridge  

 
Proposal 

No. Description Cross-Section Details Remarks 

1 One bridge, two steel boxes 

 

5 Spans 
4X60m + 2X40m 

Superstructure depth: 
2.3m 

2 Two Bridges, two steel I 
beams per bridge 

 

5 Spans 
4X60m + 2X40m 

Superstructure depth: 
Haunch beam 

Max. 3.2m 
Min. 1.8m 

3 
Two bridges, one pre-

stressed concrete box per 
bridge 

 

7 Spans 
5X50m + 2X35m 

Superstructure depth: 
Haunch beam 

Max. 2.8m 
Min. 1.6m 

4 One bridge, two pre-
stressed concrete boxes. 

 

7 Spans 
5X50m + 2X35m 

Superstructure depth: 
Haunch beam 

Max. 2.8m 
Min. 1.6m 

5 One bridge, one integral-
cantilever concrete  box 

  

4 Spans 
2X100m + 2X60m 

Superstructure depth: 
Haunch beam 

Max. 6.5m 
Min. 2.3m 
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LCCA Results 

• At discount rate equal to 4 %, the most cost-effective proposal is proposal 
(5) and the least cost-effective proposal is proposal (1). 

• The Net Saving in case of implementing proposal (5) in comparison of 
implementing proposal (1) is equal to 56.7 Million SEK. 
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Sensitivity Analysis 

Regardless of the discount rate, proposal (1) is the lease cost-effective 
proposal which is associated with the highest equivalent annual cost. 
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LCCA Guidelines in the Tender Documents 
SAFI-Proposal Level 

LCCA Guidelines in the Tender Documents 
Proposal No. 1 2 3 4 5 
Anticipated INV Cost (M SEK) 169.94 110.13 116.96 124.20 115.55 
LCM Cost NPV (M SEK) 15.86 19.33 14.79 13.61 13.58 
Total LCC NPV (M SEK) 185.79 129.46 131.75 137.80 129.13 
Cost-effectiveness Rank Worst Second best Third best Fourth best Best 
SAFI (K SEK), Bridge-Owner 2,272 5,750 1,210 22 0 

During the Bid Evaluation Process 
INV Cost (M SEK) 163.6 124.8 121.6 145.6 -- 
Total LCC NPV (M SEK) 165.87 130.55 122.81 145.62 -- 
Cost-effectiveness Rank Worst Second best Best Third Best -- 
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LCCA Guidelines in the Tender Documents 
SAFI-Structural Member Level 

Target Part Unit Free BQ 

Sub-SAFI Proposal (1) Proposal (6) 

Unit LCM 
cost 

(K SEK/Unit) 

Fixed Cost 
(K SEK) 

Variation 
Sub-SAFI 
Sub-total 
(K SEK) 

Target 
quantities 

Variation 
Sub-SAFI 
Sub-total 
(K SEK) 

Bearings number set 6 7.01 54.42 22 154 14 8 56 

Drainage system 
points 

set 5 32.67 0 2 65 7 2 65 

Edge beam length m 676 1.62 108.30 0 0 676 0 0 

Expansion joint length m 89 5.78 156.37 -45 -258 45 -45 -258 

Painted area m2 0 0.35 85.29 6,315 2,310 6,315 6,315 2,310 

Parapets length m 676 0.99 0 0 0 676 0 0 

Paved area m2 7,267 0.53 462 0 0 7,267 0 0 

Slops and cons area m2 2,141 0.38 0 0 0 2,141 0 0 

Superstructure area m2 7,176 0.14 0 0 0 7,176 0 0 

Total bridge area m2 7,537 0.62 0 0 0 7,537 0 0 

SAFI ( K SEK), Contractor 2,272 2,174 
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Case-Study (2): The Kolbäcksån Bridge  

Comparing proposal No. 1 with 4, Trafikverket can save 10.6 Million SEK. 
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Large-Scale Feasibility 

• Based on both case studies: The average net saving is equal 
to 8384 SEK/m2.  

• It can roughly be said that Trafikverket is expected in the 
coming ten years to annually build an average bridge total 
area of 55000 m2 that are equivalent to of 200 bridges. 

• Consider that 50 % of the Trafikverket's new bridges might be 
subjected to a wrong decision.  

• This means that Trafikverket can annually save 230 million 
SEK. This annual loss is 220 million SEK as initial investment 
cost and 10 million SEK as LCM cost. 
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App. No. (3): Repair or Replace Vägbro? 
Paper I: Struc. & Infrastructure Eng. J. 
[6-367-1] Bro över Lillån 
Construction Year: 1934 

Paper II: TRR Journal  
[18-352-1] Bro över Täbyån, Höjen  
Construction Year: 1929 

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

Konstruktionsnamn: Bro över Huvudnäskanalen km 
29+709 
Konstruktionsnummer: 3500-2593-1 
Konstruktionstyp: Stål Balkbro fackverk fritt 
upplagd 
Nybyggnadsår: 1937, 67 År gammal 
Konstruktionslängd= 47 m 
Konstruktionsbredd= 5.7 m 
Konstruktionsyta= 268 m2  
Water depth at mid span: 12m 
Superstructure depth restrictions <1.8 m 

App. No. (3): Repair or Replace Järnvägbro? 
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Large-Scale Feasibility 

• The bridges should not be repaired and should be replaced 
after utilizing their residual service life. 

• The analysis shows that, the opportunity loss is equal to 241 
SEK/year/m2 

•  Trafikverket is responsible for: 
– 23,948  bridges with a total bridge area of 5,516,590  m2  
– 6,268 bridges older than 70 years, total bridge area of 619,944 m2. 

• Consider that 50% of the Trafikverket’s old bridges might be 
subjected to wrong decision, This means: 
– Trafikverket can save 74.7 million SEK each year 

• This loss will stand for 20 year, this also means: 
– Trafikverket can save 1.49 billion SEK during the coming 20 years 
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BaTMan-LCC Program 
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BaTMan-LCC relation with BaTMan 

Q
Q

  

WebHybris 

 BaTMan-LCC 
(KTH) 

Detailed Info. 
,price  etc. 

(N/A in 
BaTMan) 

Q
Q
  
1 

2 

3 

4 

5 
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BaTMan-LCC Course 
• Course Coordinators: 

• Peter Simonsson 
• Mohammed Safi 
• George Racutanu 

• 7 Super-Users 

• Course Outlines 

• Frist Session: 
• November 12, 2012 
• November 13, 2012 
• November 14 , 2012 

• Second Session: 
• December 4, 2012 
• December 5, 2012 
• December 6, 2012 

• Summing Up day 2013 
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32 

Thank You 
 

Questions? 
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