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Life in the 215t Century....

» Asset Resilience
e Asset Redundancy

Budgets Squeezed!

e Asset Demand
e Environmental Outcomes
e Health & Safety Outcomes
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Logical solution...

» More problems = more $$$

e But can we challenge that?
e Yes!

thinkifg
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CASE STUDY ONE: '
AUCMEAND HARBOR BRIBGE
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Key Statistics

*Lanes : 8 (with tidal flows) _
* Length: 0.6 milel.1km §°
* Type: Box Truss

e Clearance: 142 feet/ 43m
* Opened.: 1959

e Traffic: 160,000 vpd
 Nickname: “Coathanger”

_ OPUS
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Key Issues
* Sensitive marine e T —
environment mstoe B ooy

e |_oad restrictions

 Huge surface area
¢ 125,000 sgm / 1.35 M sq ft.
e Requires protection
e Significant painting program
($0.5M per annum)
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Existing Painting Program
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7.00% ;
SPCLRAnE e w Extensions
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Year
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Key Issues

* Increasing load demands
 Already little redundancy . -

e Pending environmental
restrictions
e Resource consent related

e Dust containment
“structure” required

e Current maintenance cost
expected to Increase....

_ oPuS
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With issues come opportunities!

* When challenged, we
are forced to think

differently
Asset
e Was there another way Y —
to deliver an improved Dream!

LoS at the same cost, or

e Deliver the same LoS at
a lower cost?

. j_:;;...-j__.;...-jﬁ....i% O P U S
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Solution

e Robust maintenance strategy
which: |
* Reviewed and challenged existing
coatings N ¢

e Type

e Application intervals

* Required protection
 Different scenarios assessed

NPV analysis

e Optimum strategy identified

~)OPUS
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NPV Analysis
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Scenario 1
Actual Ve | hreaMantained | Paint Option Area () SArea Maintained of | Paint Option Frea ) WArea Mairtained of | Famnt Option Trea ) Ao Martaned of | Fant Option TForea o] T Gt Gt T T T e R T o
of Truss Bridge Owerarch Extensions Viaduct $total m? Ftotal m?

1 T00% Spot MCU B 100 Spot MCU 73 1005 Spot MCU G 1005 Spat MCU T0.00 ECH EEE
z 12565 Spot MCU 78 1.25% Spat MCU 9 1.00% Spot MCU 517 1.00% Spat MCU 70.00 433 408
3 1505 Spot MCU 855 1.50% Spat MCU 10 1.00% Spot MCU 517 1.00% Spat MCU 70.00 484 431
4 1505 Spot MCU 855 1.50% Spat MCU 10 1.00% Spot MCU 517 1.00% Spat MCU 70.00 484 408
5 150 Spot MCU £ 3.00% Spat MCU 219 1.00% Spot MCU 517 1.00% Spat MCU 70.00 530 420
g 200% Spat MCU 1180 15.00% Full Termanust 1095 1.00% Spot MCU 517 1.00% Spat MCU 70.00 7.45 £&7
7 300% Spot Termarust 1770 15.00% Full Termanust 1095 1.00% Spot MCU 517 1.00% Spat MCU 70.00 852 00
8 400% Spat Termarust 2360 15.00% Full Termansst 1095 1.00% Spot MCU 517 1.00% Spat MCU 70.00 10.03 B67
9 10.00% Full Termanust 59800 15.00% Full Termanust 1095 1.00% Spot MCU 517 1.00% Spat MCU 70.00 8.68 544
10 10.00% Full Termanust 5900 15.00% Full Termanust 1095 1.00% Spot MCU 517 1.00% Spat MCU 70.00 £.68 514
il 10.00% Full Termanust 59800 15.00% Full Termanust 1095 1.00% Spot MCU 517 1.00% Spat MCU 70.00 £.68 484
12 10.00% Full Termanust 5900 10.00% Full Termanust 730 10.00% Full MCU 5170 1.00% Spat MCU 70.00 15.71 B28
13 10.00% Full Termanust 5900 0.00% No Painting 0 10.00% Full MCU 5170 10.00% Ful Temanst 700.00 14.85 7.38
14 10.00% Full Termanust £000 0.00% No Painting [ 10.00% Full MCU 5170 10.00% Ful Temanst 700.00 14.85 608
15 10.00% Full Termanust 20800 0.00% No Painting [ 10.00% Full Termarust 5170 10.00% Ful Temarst 700.00 1.75 520
18 10.00% Full Termanust £000 0.00% No Painting 0 10.00% Full Termarust 5170 10.00% Full Temanst 700.00 1.7 490
7 10.00% Full Termarust £000 0.00% o Painting 0 10.00% Full Termarust 5170 10.00% Full Temanst 700.00 .75 463
18 10.00% Full Termansst 5800 0.00% No Painting [ 10.00% Full Termanust 5170 10.00% Full Temanst 700.00 1.7 438
19 0.00% Mo Painting 0 0.00% Mo Painting [ 10.00% Full Termarust 5170 10.00% Full Temanst 700.00 7.03 248
20 0.00% Mo Painting 0 1.00% Spat Termarust 73 10.00% Full Termarust 5170 10.00% Ful Temanst 700.00 7.3 242
21 0.005% Mo Painting 0 2.00% Spat MCU 145 10.00% Full Termarust 5170 10.00% Ful Temanst 70000 7.64 238
22 1.00% Spot Termarust 50 1.00% Spot Termarust 73 0.00% No Painting 0 10.00% Ful Temanst 70000 264 o7
2 1.00% Spot Termarust 500 1.00% Spot Termarust 73 0.00% No Painting 0 0.00% No Painting 0.00 180 050
24 1.00% Spot Termarust 50 1.00% Spot Termarust 73 0.00% No Painting [ 0.00% No Painting 0.00 180 0.47
25 1.00% Spot Termarust 500 1.00% Spot Termarust 73 0.00% No Painting [} 0.00% No Painting 0.00 180 0.44
26 1.00% Spot Termarust 50 1.00% Spat Termarust 73 1.00% Spot MCU 17 0.00% No Painting 0.00 233 077
Z 1.00% Spot Termarust 590 1.00% Spat Termarust 73 1.00% Spot MCU 517 0.00% No Painting 0.00 133 073
28 1.00% Spat Termarust 590 1.00% Spat Termarust 73 1.00% Spot MCU 517 1.00% Spat Termanst 70.00 353 073
29 1.00% Spot Termarust 50 1.00% Spat Termarust 73 1.00% Spot MCU 517 1.00% Spat Temanst 70.00 353 069
30 1.00% Spot Temanust 50 1.00% Spot Termarust 73 1.00% Spot MCU 517 1.00% Spat Temanst 70.00 353 06s

il
Total NPV Costim” 5109
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Current Total Cost
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The outcomes....

e More cost effective than
existing

)ovpus

2016 TRB Asset Management Conference




The Paradigm Challenging
enablers....

* Asset management thinking:
e Lifecycle costs

e Change In status quo
* New environmental policies

e Supplier agnostic consultant
« What'’s best for client
* Not best for supplier

 Materials and deterioration
experts

» Asset performance data

2016 TRB Asset Management Conference
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Background

OPUS
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Problem Statement

e Ageing Bridge Stock

 Increased loadings
e Volume
e Mass

e Insufficient $$ for Resulting
Strengthening / Replacement
Program

) oprus

2016 TRB Asset Management Conference
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But....

 How well are the bridges
understood?

* In bridge design:
e Material strength reduction
factors
« \Workmanship reduction factors
« Loading multiplication factors

e Estimates around deterioration
rates and design life

e Time to ask the real question:

* Perhaps there is some
redundancy?

_ ..,_;;...-_..1;.;ff;15f_:;§5:_ O P U S

2016 TRB Asset Management Conference




Methodology

e Understand in situ bridge performance
e Stress gauges
* Displacement gauges
e Accelerometers
e Add proof loading
» Materials testing

 Revisit bridge strength
e Review design vs actual
 ldentify redundancy
* Program work accordingly

2016 TRB Asset Management Conference % OPUS
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Result

 Redundancy identified!
e Extend bridge life
« Extend bridge loading

* Reduce extent of
strengthening work

e Resulting program
 More affordable
* More practical

 Proactively managed risk
(inspections)

_ O P U S

2016 TRB Asset Management Conference
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The Paradigm Challenging enablers....

e Asset management
thinking:
 Level of service,
deterioration modelling
e Challenging design
assumptions
e Change In status quo
* New vehicle mass policy

e Materials and
deterioration experts

2016 TRB Asset Management Conference
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Life in the 215t Century....

» Asset Resilience
e Asset Redundancy

Budgets Squeezed!

e Network Demand
e Environmental Outcomes
e Health & Safety Outcomes

28
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Logical solution...

e More problems = more $$$
e But we can we challenge that!

thinking

' '.':::"":3'::"15:::-%::.5:5; OPUS
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“If everyone is moving forward together, N

then success takes care of 1tself”

Henry Ford — American Industrialist

Asset Materials
Managers Scientists

Bridge
Engineers

'. .:::::::.:5i’;;ff?;ffiiifffff- OPUS
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There are savings to be made

Gains from Asset Management

0% 10% 20% 30% 40% 50%

. :':::"'.:"':""113-"?:1-:5;- OPUS
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Mackinac Bridge, Michigan, USA
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