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SMEC simplifies 
the complex. We 
unlock the 
potential of our 
people to look at 
infrastructure 
differently, 
creating better 
outcomes for the 
future.
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Are We Ready for Failure?

Los Angeles (USA) – Water Main Burst (2014)Florida Keys (USA) – Water Main Burst (2023)

Could the failures have been prevented? 
Could the consequences have been reduced?



If the text appears too small, change to the next slide layout for 2 column setup.
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Proactive asset management 
Failure mode identification 
Mitigation measures
Example #1: critical DN700 MSCL pipeline
Example #2: 1900’s cast iron water main 



Asset Reliability & 
Resilience

Condition 
Assessment & 
Failure Insight

Evidence-Based 
Readiness

Learning from 
Failure Events

Proactive Asset 
Management
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What is Asset Management?
Risk of failure 

reduction 

Instinct

Dependent

Independent

Interdependent 



Proactive Asset 
Management 
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Link Between Risk and Response

Asset Risk
•Likelihood of 

Failure (LoF)
•Consequence 

of Failure (CoF)

Failure Mode 
Assessment 

•Mechanism
•Drivers
•Indicators 

Asset 
Management 

Decisions 

•Monitor
•Renew
•Prepare

Move towards targeted risk mitigation for asset resilience
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Failure Mode Assessment

Failure Mode 
Assessment

Exposure 
Environment
•Soil / groundwater
•Corrosivity / 

aggressivity
•H2S zone

Constrains & 
Consequence
•Acces / permits
•Shutdown window
•Critical customers

Asset Attributes
•Material / diameter / 

age
•Appurtenances
•Joints / coating / etc Operating Regime

•Operating pressure
•Transients
•Air Management

Condition / 
Performance
•Confirmed failure 

modes
•Renewal planning
•System bottlenecks



Example - MSCL Pipes (Flexible Pipe)
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Internal 
Corrosion

Deterioration of 
cement lining

H2S at high 
points

Aggressive fluid

Erosion of invert

External 
Corrosion

External 
deterioration of 

coating

Electrochemical 
corrosion

Galvanic 
corrosion

MIC

Stray current 
corrosion

Applied Loads

Bending failure Differential 
Settlement

Bursting / 
Buckling

Transient 
Pressures

Buckling Excessive Live 
Loads

Other Failures 3rd Party Damage

Joint Failure Leaking / 
Blowout

Corrosion at 
welds

Corrosion of 
collar bands

Deterioration of 
RRJ



Failure Mode 
to Mitigation
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Mitigation Measures
Failure mode 
Identification

Confirmation via 
Condition Assessment

Development of 
Mitigation Actions

Implementation & 
Asset Readiness

Proactive Repairs Operational Changes

Maintenance Plans Contingency Planning



Worked Examples
Example #1: Critical DN700 MSCL Sewer Rising Main
Example #2: 1900’s Cast Iron Water Main 
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Failure mode:
• Risk of coating damage → 

External corrosion 
• Erosion of invert → cement 

lining deterioration → internal 
corrosion at invert

Failure mode:
• H2S attack at high point→ 

cement lining deterioration → 
internal corrosion at obvert  

Failure mode:
• H2S attack at high point → cement 

lining deterioration → internal 
corrosion at obvert

• Excessive traffic load → buckling, 
cracks, and joint failure   

Outage + Environmental Risk

Outage + Traffic Disruption + High Cost

Failure mode:
• Risk of aggressive soil + 

coating defects → 
External corrosion 

Outage + Environmental Risk

Outage + Environmental Risk
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Example #1: Mitigation Measures
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Example #2: 1900’s CI Trunk Water Main in High Density Area

Movement of joints due to varying 
ground conditions leading to leakage

Internal corrosion / tuberculation in 
unlined sections

Catastrophic failure due to 
overloading (transients, traffic, etc)

Graphitic corrosion due to external / 
internal exposure conditions
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Risk Identified Failure Mode 
Analysis

Mitigation 
Actions Risk Reduced

Embedding into Practice 

Failure mode analysis translates risk into actionable readiness



Key Takeaways

Failure is inevitable

Chaos is optional 

Preparedness is engineered 
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For 75 years, SMEC has built a reputation as 
a trusted partner on major Transport, Water 
and Energy projects around the world.

SMEC is committed to positively impact the 
people, the environment and the clients and 
communities we serve. Through our network 
of global specialists, our specialist teams 
draw on deep expertise and systems thinking 
to simplify the complex and deliver integrated 
engineering solutions across a range of 
diverse environments.
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