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Presenter Notes
Presentation Notes
Leading Sentence
"John did a great job discussing whole-of-life asset management, and applied it to the perspective of port facilities. I’m here to continue that discussion by looking at the equipment side of the equation, and how engineering supports owner decisions throughout the equipment lifecycle."

Cue Cards
John: facilities / owner perspective 
Shift to equipment �
Purpose
Transition naturally from John's presentation by shifting the discussion from facilities to equipment, �
Points
Continue John's discussion rather than starting a new one. 
Although the assets are different, the engineering principles are the same. 
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Presenter Notes
Presentation Notes
Leading Sentence
�So, as the slide suggests.  How should owners think about engineering?��Well on the right side is a general progression of the phases of the equipment lifecycle, from Master Planning through to Replacement

It’s important to realize that Engineering isn’t just a Design phase activity.  Engineering influence every phase of the equipment lifecycle.  To key off of John’s analogy, engineering provides Energy and motivates every aspect of the project lifecycle.

Cue Cards
Right side – general progression
Not just design phase�Engineering ≠ just design 
Better owner decisions 
Theme: engineering supports lifecycle 
Transition: Greatest influence is early 
�
Purpose
Transition naturally from John's presentation by shifting the discussion from facilities to equipment, while establishing that engineering supports owner decisions throughout the entire asset lifecycle.
�
Points
Continue John's discussion rather than starting a new one. 
Although the assets are different, the engineering principles are the same. 
Engineering contributes during planning, procurement, construction, operations, inspections, maintenance, rehabilitation, and replacement. 
At every stage, engineering helps owners improve reliability, manage risk, and maximize long-term value. 
Central theme: Engineering isn't a project phase—it's an ongoing resource that supports better lifecycle decisions. 
Transition: If engineering supports every phase of the lifecycle, where does it have the greatest influence? 
�
Avoid
Don't apologize ("my remaining time...") 
Don't repeat John's presentation 
Don't overuse the "energy" metaphor 
Don't make it about engineering—make it about owner decisions 
Don't read the lifecycle graphic 
Don't teach yet—set the stage
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Presenter Notes
Presentation Notes
Script (Practice Version)

Engineering provides its greatest opportunity to shape outcomes early—planning, design, procurement, manufacturing.
But that's not where equipment spends most of its life. 

Most of the equipment’s life is in the drudgery phase: operations, inspections, and maintenance.   It's important to understand that there are engineering opportunities, there too. 

On the following slides I’ll provide couple examples of both.�
Points
Engineering contributes throughout the lifecycle. 
Early engineering has the greatest opportunity to influence long-term outcomes. 
Planning, design, procurement, and construction establish the foundation for decades of operation. 
Operations, inspections, and maintenance represent the majority of the asset's life. 
Engineering remains essential during operations, but the focus shifts from creating the asset to sustaining it. 
Transition: Fatigue design is one example of how early engineering decisions influence lifecycle performance. 
�
Avoid
Don't say "of course..." 
Don't imply engineering isn't valuable during operations. 
Don't defend the graphic—it's conceptual. 
Don't explain fatigue yet. 
Don't linger on the blue/red shading.
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Presenter Notes
Presentation Notes
Script (Practice Version)
Examples of influencing design.  Let’s use the engineering topic of Structural Fatigue as an example, and show how it is woven through the equipment lifecycle.

Good engineering design places a strong emphasis on fatigue, because the structural decisions made during design affect the crane for decades.

Two best practices are using representative load spectrums and finite element analysess. Together, they help predict how the structure will perform over its service life.

��
Cue Cards
Example: fatigue 
Design for service life 
Load spectrum 
FEA 
Predict performance 
Reliability before construction 
Transition → structural details 
�
Purpose
Use fatigue design as a practical example of how engineering decisions made early in a project directly influence long-term reliability and service life.
�
Points
Fatigue is one example of engineering's early influence. 
Design decisions determine long-term structural reliability. 
Use realistic load spectra to represent expected service. 
Use finite element analysis to understand structural response. 
Good engineering early improves long-term reliability. 
Transition: Good fatigue performance ultimately comes down to the structural details. 
�
Avoid
Don't teach fatigue theory. 
Don't explain FEA. 
Don't define load spectra. 
Don't turn it into an engineering lecture. 
Keep the focus on lifecycle value, not calculations. 
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Presenter Notes
Presentation Notes
Script (Practice Version)
Fatigue is really a details problem.  Meaning the actual structural connection details within the crane.

All steel structures contain microscopic imperfections, which you can visualize as microcracks that can grow over time with equipment loading and cycles.�
We want to operate in a region that is below the threshold for crack propagation.
�The reason for those graphs is to show that when we understand the loads and do proper analyses, we can design the connection details to stay in-bounds, within the fatigue limit.�

Cue Cards
Fatigue = structural details 
Microscopic imperfections 
Cyclic loading 
Predictable behavior 
Shape the details 
Intended service life 
�
Purpose
Give the audience an intuitive understanding of fatigue without teaching fracture mechanics, and reinforce that good engineering is about designing structural details that achieve the intended service life.
�
Points
Fatigue is governed by structural connection details. 
All steel structures contain microscopic imperfections. 
Repeated loading causes those imperfections to grow over time. 
Crack growth is predictable. 
Good engineering designs structural details that control fatigue and achieve the intended service life. 
Transition: Good details on paper still have to be built correctly. 
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Presenter Notes
Presentation Notes
Script (Practice Version)

This slide looks busy, but these are example graphics of the types of connection details that engineers evaluate during design.

The takeaway isn't to understand the specifics, but to show that the susceptibility and crack propagation behavior of bad details and good details are well-studied. and well understood, and that 

Poor details promote cracking, Good details prevent cracking.  And, since we are still in design phase, the effort to convert a bad detail into a good one is done at essentially no cost�
Cue Cards
What is a detail? 
Visual examples 
Don't study the drawings 
Small details matter 
Good vs. poor details 
Transition → build quality 
�
Purpose
Provide a visual example of structural details and reinforce that seemingly small design decisions have a significant impact on fatigue performance and long-term reliability.
�
Points
These are examples of the structural details engineers evaluate during design. 
The audience does not need to understand the drawings. 
Small connection details strongly influence fatigue performance. 
Good details improve reliability; poor details promote cracking. 
Transition: Of course, even the best details on paper still have to be built correctly. 
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Presenter Notes
Presentation Notes
Script (Practice Version)
Let's move on from the design phase and briefly touch on the manufacturing phase.

Good engineering isn’t only good design, it’s also placing value on the execution of the design.

Having robust quality control and quality assurance programs during manufacturing is important, and requires close collaboration with the Manufacturer

A robust QC/QA program includes using qualified inspections, appropriate testing methods, and good record keeping. ��
Cue Cards
Design → execution 
QA & QC 
Qualified inspections 
Testing 
Documentation 
Transition → lifecycle inspections 
�
Purpose
Transition from engineering design to manufacturing execution, emphasizing that quality assurance and quality control ensure the design intent is achieved.
�
Points
A good design still has to be executed properly. 
QA and QC verify that manufacturing matches the design intent. 
Qualified inspections, testing, and documentation are essential. 
Manufacturing quality directly affects long-term reliability. 
Transition: Engineering's role continues after the equipment enters service.
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Presenter Notes
Presentation Notes
Script (45–60 seconds)
“Ok up until now, we've focused on the front end of equipment’s lifecycle. During design, procurement, and manufacturing, engineers have the greatest opportunity to influence the outcome.

Check.

But the equipment spends most of its life cycle in operations, with intervals of inspection, and maintenance. That's where fatigue is accumulating.

I’ll use the remaining slides to provide examples of how Structural Fatigue can be influenced in the operations phase through good engineering.�
Cue Cards
Recap lifecycle so far 
Reference John's maintenance discussion 
"What can engineering still do?" 
Engineering becomes decision support 
Introduce operational examples 
�
Purpose
This slide shouldn't teach anything technical. Its job is to reset the audience before the case studies.
It also reinforces one of your key themes:
Engineering doesn't stop when construction ends—it changes roles.
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Presenter Notes
Presentation Notes
Speaker Notes
John talked about the importance of routine waterfront inspections, and some best practices for carrying them out.

As we move into the operations and maintenance phase of a crane's life, this is where the Structural Maintenance Program, or SMP, comes into play.

During design, engineers identify the structural details that deserve special attention based on things like fatigue, loading, and fracture-criticality. Those locations become part of the SMP, with connection-specific instructions for what to inspect, what inspection method to use, and how often.

What you're seeing here is an example snipped from and SMP, looking at a forestay connection, the detail sheet provide the instructions for that specific connection.

The SMP is a thorough, actionable roadmap for managing the crane's structural health over its service life.
�
Cue Bullets
John → waterfront inspections 
Structural Maintenance Program (SMP) 
Developed during design 
Loads, connections, critical details 
Inspection locations & intervals 
Accessibility 
Follow the program 
Reliability over service life 
�
Points
Engineering doesn't end at commissioning. 
The SMP is customized to the crane, not a generic checklist. 
Designers should plan for inspection access and maintainability from the beginning. 
Reliability depends on both developing a good program and executing it consistently.


Remind that the designer should be developing this as part of the design – forces them to design for reliability and maintainability.  Specifications can address both of these with minimum design requirements and accessibility requirements.
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Presenter Notes
Presentation Notes
Speaker Notes
"One of the questions we are asked a lot is, particularly when doing a crane assessment is, 'How much life does my crane have left?’  When it comes to the steel structure, it doesn't have a fixed expiration date.  With a well-developed Structural Maintenance Program, proper inspections, and timely repairs, fatigue damage can be identified and managed before it becomes critical.  As the graph shows, proper repairs can restore the connection to its full strength, statistically, at or near 100% reliability.  

�
Cue Bullets
Conference theme → resilience 
Reliability decreases with use 
Fatigue is inevitable 
SMP + inspections + maintenance 
Restore reliability 
Extend structural life 
�
What the Slide is Teaching
Fatigue damage accumulates continuously. 
Reliability naturally declines as cumulative damage increases. 
Periodic inspections detect damage before it becomes unacceptable. 
Repairs restore structural reliability. 
Resilience is an ongoing management process, not a one-time design feature.
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Presenter Notes
Presentation Notes
We earned another checkmark.

To wrap up, 

The blue portion represents the design, procurement, and manufacturing phases. As we discussed earlier, this is where engineering has its greatest opportunity to shape long-term outcomes.

The red portion is where equipment spends most of its life. This is where owners put the engineering into practice through operations, inspections, and maintenance. We used the Structural Maintenance Program as one example of how engineering guides those activities over its life cycle.

Structural fatigue was just one example that we used today. Every system on the crane has its own aging mechanisms, inspection methods, maintenance practices, and repair strategies. The common thread is applying good engineering throughout the operations and maintenance phase.

We've now added the yellow portion, where owners begin making broader asset management decisions about rehabilitation, modernization, life extension, and replacement. We'll continue that discussion in Session 3D.�
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