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Engineering Dispute Resolution

Course Overview

Course Description

This course provides an understanding of engineering dispute resolution, and the
specialized roles engineers take on as expert witnesses and forensic investigators.

Even the best-run engineering project generates disagreement, and not every
disagreement can be prevented. When a dispute does form, the engineer's task
shifts from avoiding conflict to resolving it without compounding the damage.
This course examines how engineering disputes are resolved, from an informal
conversation across a conference table to a deposition under oath, and how an
engineer's conduct at each stage shapes the outcome, the cost, the relationships,
and the engineer's own standing.

Learning Objectives

Upon successful completion of this course, participants will be able to:

Understand the principal methods of resolving engineering disputes,
negotiation, mediation, arbitration, and litigation, in terms of cost, speed,
control, confidentiality, and finality

Explain how mediation and other alternative dispute resolution methods
work, and identifying when each is appropriate for an engineering conflict

Know the structure of engineering arbitration, including arbitration
clauses, arbitrator selection, and the presentation of technical evidence

Understand the demands litigation places on engineers, including
discovery, deposition testimony, and the influence of hindsight bias

Distinguish between the role of an objective expert witness from that of an
advocate

Evaluate the ethical obligations of forensic engineering practice, including
objectivity, evidence preservation, and the balance between confidentiality
and public safety

Assess the ethical challenges introduced by AI and emerging tools, and
identifying the practices that make an engineering organization resistant to
disputes
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Intended Audience

This course is intended for professional engineers in civil, structural, mechanical,
electrical, environmental, geotechnical, industrial, and multidisciplinary
engineering disciplines.
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CHAPTER1

Negotiation Strategies for Engineers

1.1 Negotiations

Almost every engineering dispute begins as a negotiation. A disagreement over a
change order, a differing site condition, a contested deficiency, or a delay claim is
usually first raised in a conversation, an email exchange, or a project meeting.
How that early exchange is handled often determines whether the matter settles
quietly or hardens into a formal claim. Engineers tend to treat negotiation as a
business or legal skill that belongs to someone else, yet they negotiate constantly,
over scope, fees, schedules, technical approaches, and the resolution of problems
in the field.

Treating negotiation as a discipline worth learning pays off directly. A dispute
resolved through negotiation is faster, cheaper, more private, and less destructive
to working relationships than any of the formal alternatives that follow in this
course. It also leaves the parties in control of the outcome, rather than handing
that control to an arbitrator or a judge. Engineers who negotiate well, keep
disputes small, and prevents many of them from ever becoming disputes at all.

1.2 Positional Bargaining and Its Costs

The instinctive way to negotiate is to stake out a position and defend it. One party
demands a number, the other counters, and the two grind toward a compromise
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somewhere in between. This positional bargaining is familiar, however, on a
complex technical dispute it works poorly. Positions harden as each side commits
to them publicly, the process becomes a contest of will rather than a search for a
workable answer, and relationships erode as each concession feels like a defeat
(Fisher et al., 2011).

Positional bargaining is especially ill-suited to engineering disputes because the
underlying issues are usually technical and multidimensional, and cannot be
treated as a single number to be split. A delay claim usually involves causation,
concurrency, and the contract's risk allocation. When parties bargain positionally
over a problem with that much structure, they tend to settle on a number that
satisfies no one's actual interests. This leaves the technical disagreement
unresolved, ready to resurface on the next project or the next phase.

1.3 Negotiating Around Interests

A more durable approach focuses on interests rather than positions. A position is
what a party says it wants, while an interest is why they want it. An owner's
position may be that the engineer should absorb the cost of a field change. The
owner's interest may be staying on budget, protecting a financing milestone, or
simply not being blamed for a surprise. Once the interest is visible, options open
that a contest over the position would never have reveal (Fisher et al., 2011).

Interest-based negotiation rests on a few habits that translate well to engineering.
Separate the people from the problem, so that a technical disagreement does not
curdle into personal antagonism. This requires:

e Looking behind stated positions to the interests driving them.

e Generating several options before settling on one, rather than treating the
first proposal as the only one.

¢ Grounding the discussions in objective criteria.

Engineers who can move a heated exchange from what each party demands to
what each party actually needs has changed the nature of the conversation,
usually for the better. Table 1 compares the two approaches to negotiations.
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Table 1: Positional bargaining verses interested-based negotiations.

Positional bargaining Interest-based negotiation
Focus Stated demands and Underlying needs and
counteroffers constraints
Process Concession trading toward a Joint problem-solving against
midpoint shared criteria
Effect on Erodes trust; each concession  Tends to preserve working
relationship feels like a loss relationships
Typical A number that resolves no An option that addresses the real
engineering technical issue problem

result

1.4 Separating the People from the Problem

Disputes feel personal even when they are not. A challenge to an engineer's
analysis can land as a direct challenge to the engineer, and once that happens the
disagreement stops being about the technical question and becomes about pride,
blame, and standing. Negotiations that turn personal rarely settle well, because
each side starts defending itself rather than solving the problem.

The discipline is to keep the problem and the people apart. This requires
acknowledge the other party's perspective and constraints, avoid language that
assigns blame, and framing the dispute as a shared problem to be worked rather
than a fight to be won. In effect the engineer should highlight that both parties
want to resolve the issue correctly, what the evidence shows, and then defuses
the personal charge that derails so many technical negotiations.

Engineers are especially prone to conflating a flawed analysis with a flawed
analyst, since the work is so closely tied to professional identity. Keeping critique
on the work rather than the person who did it, and inviting the same in return,
preserves the working relationship that a long project or a repeat client depends
on. Negotiations can effectively address the problem directly while treating the
people involved with respect.

1.5 Objective Criteria: The Engineer's Advantage

Engineers hold an advantage in negotiation that they often fail to use. Many
disputes can be anchored to objective, external criteria, codes, standards,
published methods, recognized test results, and accepted analytical procedures,
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rather than to whoever argues hardest. When a disagreement over a connection, a
soil bearing capacity, or a delay analysis is framed against the applicable
standard or an accepted methodology, the negotiation shifts from a contest of
assertions to a question that evidence can help answer.

Grounding a negotiation in objective criteria does more than strengthen a
position. It gives both parties a face-saving way to move forward because
conceding to a recognized standard is easier than conceding to an opponent. It
also keeps the engineer's own conduct defensible, since a position built on
standards and analysis holds up later if the dispute escalates. The engineer who
says, in effect, let us see what the method shows rather than let us split the
difference, is using the profession's strongest asset, its grounding in verifiable
technical fact.

1.6 Knowing Your Alternative

The strongest single concept in negotiation theory is the alternative to a
negotiated agreement, the course a party will take if no deal is reached (Fisher et
al., 2011). A party with a strong alternative, a solid contractual position, good
documentation, and the willingness to proceed to arbitration if needed,
negotiates from strength. A party with a weak alternative, facing high costs and
uncertain prospects if the matter escalates, will have reason to settle.

Engineers should assess their alternative honestly before entering a significant
negotiation, and they should resist the temptation to overstate it to themselves.
An inflated sense of one's position leads to rejecting reasonable settlements and
walking into a costly proceeding that the documentation will not support. A clear-
eyed assessment, informed by the contract, the records, and the realistic cost of
escalation, tells an engineer how hard to push and when to accept. The discipline
of keeping complete records is what makes that alternative strong or weak, long
before the negotiation begins.

1.7 Honesty and the Ethical Limits of Negotiation

Negotiation invites a particular ethical hazard, because it rewards persuasion and
selective emphasis, and the line between advocacy and misrepresentation can
blur. An engineer may want to present a position in its best light, but must not do
so by misstating technical facts, concealing material conditions affecting safety,
or asserting conclusions the analysis does not support. The duty to public welfare
does not pause because a negotiation is underway. A settlement reached by
hiding a genuine safety concern is not a resolution but a deferred failure.
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The distinction is workable in practice. Framing, emphasis, and the ordinary
back-and-forth of bargaining are legitimate. Lying about a test result, hiding a
known defect, or signing off on an unsafe compromise to close a deal are not.
Engineers carry their professional obligations into the negotiation, and the
credibility built by honest dealing is itself a negotiating asset, since a counterpart
who trusts the engineer's representations will move further than one who
suspects them.

1.8 Documentation and the Durable Settlement

A negotiated resolution is only as good as its record. Verbal understandings
reached in a meeting tend to drift, as each party later remembers the terms in the
way that favors them. A settlement that resolves a change, a claim, or a technical
disagreement should be captured in writing, with the scope of the agreement, the
obligations of each party, and the matters considered closed stated plainly
enough that no one can reasonably reinterpret them.

Clear documentation of a settlement does more than prevent a second dispute
over the same issue. It also signals that the matter is genuinely resolved, which
lets the parties return to working together rather than circling over the old
disagreement. A clean written record converts a conflict into a settled fact, which
is the reason for resolving it.

1.9 Preparing to Negotiate

Negotiations are usually won or lost before anyone sits down. Preparation means
knowing the technical facts, understanding the contract's allocation of the risk in
question, organizing the records that support the position, and identifying both
parties' underlying interests rather than only their stated demands. A prepared
engineer can engage substantively and respond to the other side's points without
being caught unprepared.

Preparation also means anticipating the other party's case: What will they argue,
what evidence will they rely on, where is one's own position weakest? Having
thought through the opposing view, it becomes easier to address it directly, and
the engineer is far less likely to be surprised into a concession. Planning several
options in advance, rather than improvising, keeps the negotiation remain
flexible and oriented toward a workable result.

Finally, preparation includes a clear, honest assessment of the alternative if no
agreement is reached, since that alternative sets the floor for what a party should
accept. By knowing the facts, the interests, the opposing arguments, and the
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realistic alternative, the engineer can negotiate from a position of calm strength
and can steer the discussions rather than reacting to it.

1.10 When Negotiation Reaches Its Limit

Negotiation is the engineer's first and most valuable tool for resolving disputes,
however, it does not resolve every dispute. Recognizing when a negotiation has
stalled is itself a skill. Some disagreements involve interests too far apart, parties
too entrenched, or stakes too high for an informal resolution. When negotiation
reaches this limit, escalating to a structured process is the next appropriate step.
The dispute resolution methods that follow, including mediation, arbitration, and
litigation, each add structure, neutrality, or authority that direct negotiation
lacks. The conduct that makes a good negotiator, including focusing on interests,
anchoring to standards, knowing one's alternative, dealing honestly, and
recording the outcome, provides a stronger position at that next stage of dispute
resolution.
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CHAPTER 2

Mediation and Alternative Dispute Resolution

2.1 Why Alternatives to Court Exist

When direct negotiation fails, the parties do not have to proceed straight to court.
There are alternative options, collectively known as alternative dispute
resolution, or ADR, that sit between negotiation and litigation. They offer
structure and neutrality while preserving much of negotiation's speed, privacy,
and party control. Mediation is the most widely used of these, but ADR also
includes early neutral evaluation, dispute review boards, and various partnering
arrangements, each suited to different stages and types of conflict.

ADR exists because litigation is a poor fit for most engineering disputes. The
reasons are practical, and they shape why so many engineering contracts now
require ADR before any lawsuit may proceed (American Arbitration Association,
2024).

2.2 Why Litigation Fits Engineering Disputes Poorly

Litigation is slow, often running for years while a project sits unresolved and
costs accumulate. It is expensive, consuming legal fees, expert fees, and
enormous amounts of engineering and management time. It is public, exposing
technical disagreements, internal communications, and reputations to open
scrutiny. And it places the outcome in the hands of a judge or jury who usually
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lack technical background, which means a dispute over, for example, a complex
engineering question may depend on which side communicates more
persuasively rather than on its merits.

Litigation also tends to destroy the working relationship between the parties,
which matters in an industry where the same firms encounter one another
repeatedly. For all these reasons, parties increasingly turn to ADR, not because
litigation is unavailable, but because litigation is the costliest and most damaging
way to resolve a disagreement that other methods could settle faster and more
quietly.

2.3 Mediation as a Collaborative Process

Mediation is a structured negotiation guided by a neutral third party. The
mediator does not decide the dispute or impose a result. Instead, the mediator
helps the parties communicate, clarifies the issues, tests the strength of each
side's position privately, and guides them toward a settlement they craft
themselves. Because the parties retain control of the outcome, mediation
preserves the central advantage of negotiation while adding the discipline and
momentum that a skilled neutral mediator provides.

The collaborative character of mediation makes it well suited to engineering
disputes, where the parties often share an interest in a technically sound
resolution and may need to keep working together. A mediator can move a stalled
exchange forward by reframing the problem, surfacing hidden interests, and
giving each side a private space to reconsider without losing face. The result,
when mediation succeeds, is an agreement the parties built rather than one that
was imposed on them, which they are therefore more likely to honor.

2.4 The Role of the Mediator

Mediators work along a spectrum. A facilitative mediator concentrates on
communication, helping the parties understand each other and find their own
resolution without offering opinions on the merits. An evaluative mediator, often
a subject-matter expert, will assess the positions and may indicate how a dispute
is likely to be viewed if it proceeds, giving the parties a reality check. Many
mediators move between the two as a case requires.

For technical disputes, the mediator's background matters. A mediator with
engineering or construction experience can grasp the substance quickly, ask
informed questions, and offer an evaluation the parties will respect. Selecting a
mediator suited to the dispute, by temperament and by expertise, is one of the
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more consequential decisions the parties make, and engineers involved in that
selection should weigh technical fluency alongside neutrality and skill.

2.5 Confidentiality and Its Effect

Confidentiality is one of a mediation's defining features. Discussions in mediation
are generally protected from later use in litigation, which frees the parties to
speak candidly, explore options, and make concessions without fear that an
exploratory offer will be used against them later. This protection is what allows
mediation to do what positional litigation cannot, namely let the parties think out
loud about settlement.

For engineers, confidentiality has a further benefit. A dispute resolved in
mediation stays private, which protects technical reputations and avoids the
public exposure of internal records and disagreements that litigation forces.
Privacy is often worth a great deal, both to individual engineers whose judgment
is in question, and to firms whose standing depends on a record free of public
disputes.

2.6 Advantages, and Honest Limitations

The advantages of mediation are substantial. It is faster and cheaper than
litigation or arbitration, it preserves relationships, it keeps the outcome in the
parties' hands, and it keeps the dispute confidential. Settlement rates are high
enough that many contracts require mediation as a first step, and even an
unsuccessful mediation often narrows the issues and clarifies the positions for
whatever follows.

However, mediation is not a universal solution, and pretending otherwise sets up
disappointment. It depends on a genuine willingness to settle, so a party
determined to avoid responsibility, or one with a strong incentive to delay, can
frustrate it. It produces no binding decision unless the parties agree to one, which
means a deadlocked mediation simply ends. And where a dispute runs on the
principle that one side must establish, a precedent, or a contractual
interpretation that will govern future projects, a mediated compromise may not
deliver the clear ruling the situation needs. Knowing when mediation fits, and
when a dispute calls for a method that can impose a result, is part of using it well.

2.7 The Economics of Mediation

The practical appeal of mediation is largely economic. It typically resolves a
dispute in days or weeks rather than the months or years litigation consumes,
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and at a fraction of the cost. It can also be done while the parties continue their
normal work, rather than diverting it into a prolonged legal contest. For disputes
where the cost of fighting would dwarf the amount in question, mediation is often
the only economically sensible path.

Even when mediation does not produce a complete settlement, it is rarely a waste
of effort. The process clarifies the issues, exposes the strength and weakness of
each position, and often narrows a sprawling dispute to the few points that
genuinely divide the parties. A mediation that settles most of a dispute, leaving
one discrete issue for a later decision, has still delivered much of its value.

These economics explain why so many engineering contracts now require
mediation as a first step before arbitration or litigation can proceed. The
requirement reflects a judgment that most disputes can be resolved more cheaply
and quickly through guided negotiation than through any adversarial process,
and that the parties are usually better served by trying that route before
committing to a fight.

2.8 Engineering Ethics During Mediation

An engineer's professional obligations continue within a mediation. Technical
representations made to a mediator or the other party must be accurate, and a
settlement may take precedence over a genuine safety concern for the sake of
closing the matter. The confidential and collaborative atmosphere of mediation
can tempt a party to soften an inconvenient technical truth, though the engineer's
duty to public welfare remains the same.

An engineer participating in mediation serves two roles at once: as an advocate
for a fair resolution of their party's interests and as a professional bound to
honesty and public protection. Most of the time these roles align, because an
honest, technically sound settlement serves everyone. Where they diverge, the
professional obligation controls, and an engineer should be prepared to resist a
settlement that resolves the commercial dispute by ignoring a real hazard.

2.9 Participating in Good Faith

Mediation depends on genuine engagement. A party that attends only because a
contract requires it, with no real intention of settling, can go through the motions
while ensuring the process fails. Such bad-faith participation wastes everyone's
time and money, and tends to poison the relationship further, since the other side
recognizes the lack of sincerity.
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Good-faith participation means arriving prepared, engaging honestly with the
mediator's questions, considering the other party's interests, and being genuinely
open to a reasonable resolution. It does not require capitulation or abandoning a
sound position, but it does require treating the process as a real attempt to settle
rather than a procedural box to be checked on the way to court.

Engineers contribute to good-faith mediation through honest technical exchange.
Presenting the analysis correctly, acknowledging genuine uncertainties, and
engaging with the other side's technical points rather than dismissing them, gives
the mediator and the parties a real basis for resolution. Engineers who treat
mediation as an honest technical conversation, rather than a contest to be gamed,
make a settlement more likely and protects their own credibility for whatever
follows if it does not settle.

2.10 Other ADR Methods Engineers Encounter

Beyond mediation, several ADR mechanisms appear regularly in engineering
practice. Early neutral evaluation brings in a respected expert near the start of a
dispute to assess the merits, giving the parties a candid early read that often
prompts settlement before positions harden. Dispute review boards, common on
large construction projects, seat a standing panel of experienced professionals
who follow the project and issue recommendations on disagreements as they
arise, resolving many issues before they grow into claims.

Partnering and other collaborative arrangements work by establishing
communication structures and shared problem-solving expectations at the outset,
so that disputes are addressed cooperatively rather than adversarially. The earlier
and more collaboratively a disagreement is addressed, the less likely it is to
escalate. An engineer who understands the full ADR toolkit can help steer a
dispute toward the method best suited to it.

2.11 Preparation, Settlement, and Reputation

Mediation rewards preparation as much as any formal proceeding does. An
engineer entering mediation should understand the technical issues thoroughly,
organize the supporting records, assess the realistic alternative if mediation fails,
and identify the interests, theirs and that of the other parties, that a settlement
must address. A prepared participant can engage substantively, respond to the
mediator's testing of positions, and recognize a fair settlement when it appears.

When agreement is reached, it should be captured in a clear written settlement
that states the terms and the matters resolved, for the same reasons a negotiated

© Cadistics LLC Page 16



Engineering Dispute Resolution

settlement must be documented. Beyond the immediate resolution, the way an
engineer conducts themselves in ADR shapes a professional reputation that
outlasts the case. An engineer known for resolving disputes reasonably, honestly,
and without unnecessary escalation, builds a professional standing that serves
them across a career. ADR used well, resolves the conflict at hand and
strengthens the engineer's standing for any conflicts that may follow.
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CHAPTER 3

Arbitration in Engineering and Construction Conflicts

3.1 What Arbitration Offers

Arbitration is a private, binding process in which the parties submit their dispute
to one or more neutral arbitrators who hear the evidence and issue a decision,
called an award. Unlike mediation, arbitration produces a result the parties must
accept, but unlike litigation, it does so privately, often faster, and before a
decision-maker the parties helped choose. For engineering and construction
disputes, arbitration has become a default mechanism, written into many
standard contracts before any dispute exists (American Arbitration Association,
2024).

The appeal is straightforward. Arbitration lets the parties select decision-makers
with technical expertise, keeps the dispute confidential, offers more flexible and
often faster procedures than court, and yields a final, binding award with limited
grounds for appeal. The ATA-A201 General Conditions of the Contract for
Construction, is among the most widely used construction contracts in the United
States. It designates the American Arbitration Association (AAA) as administrator
and incorporates its construction rules by reference. This is one reason why so
many engineers encounter arbitration without having chosen it deliberately.

3.2 How Arbitration Differs from Litigation

The differences from litigation are consequential. Arbitration is private rather
than public, so the proceedings and the award generally stay confidential. The
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arbitrators are usually chosen for subject-matter expertise, so a complex
technical dispute is decided by people who understand it. Procedures are more
flexible, discovery is typically narrower, and the schedule is often shorter. The
award is final, with appeal limited to narrow grounds such as fraud or arbitrator
misconduct, rather than ordinary disagreement with the result.

This delivers certainty and ends the dispute, which parties value, but it also
means an unfavorable award is difficult to overturn even if the arbitrators got the
technical question wrong. The narrowed discovery that speeds arbitration can
also leave a party less able to develop the full record. Arbitration trades some of
litigation's procedural protections for speed, privacy, and expertise, and
engineers entering it should understand that compromise rather than assume
arbitration is simply a friendlier court.

3.3 Arbitration Clauses and Why They Matter Early

An arbitration clause is agreed at contract signing, long before any dispute, and it
governs much of what happens if one arises. The clause typically names the
administering body and rules, such as the AAA's construction rules, and may
specify the number of arbitrators, the location, the governing law, and whether
arbitration is mandatory or optional. These terms, easy to overlook during
negotiation, shape the cost, speed, and character of any future proceeding.

Engineers reviewing contracts should read the dispute-resolution clause with the
same care as the scope and liability terms. A clause requiring mediation before
arbitration encourages early settlement. A clause specifying a three-arbitrator
panel raises cost but may suit a large, complex dispute. A clause incorporating
expedited procedures suits smaller matters. The clause written at signing
determines the road a dispute will travel, and the time to shape that road is before
the dispute exists.

3.4 Selecting Arbitrators and Presenting Technical Evidence

Arbitrator selection strongly influences the outcome of the dispute. The parties
typically choose from a roster, seeking arbitrators with relevant technical and
industry experience, genuine neutrality, and the judgment to manage a complex
hearing. An arbitrator who understands construction scheduling, structural
behavior, or the relevant engineering discipline can evaluate the evidence on its
merits, which is why arbitration is choosen in the first place.

Presenting engineering evidence in arbitration differs from presenting it in court.
Because the arbitrators usually have technical background, the parties can
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engage the substance more directly and rely less on simplification. Even so, the
evidence must be organized, well documented, and clearly tied to the contract
and the applicable standards. Expert witnesses play a central role, offering
analysis on causation, standard of care, scheduling, and damages, and their
credibility before a technically literate panel rests on rigor and objectivity rather
than persuasion alone. Specialized methods appear regularly, such as forensic
schedule analysis under recognized recommended practices for evaluating delay
(AACE International, 2011).

3.5 Delay, Damages, and the Technical Core

Many engineering arbitrations turn on delay and damages, two of the most
technically demanding areas in dispute practice. Delay claims ask which party's
actions extended the schedule, how concurrent delays interact, and how the
critical path was affected, questions addressed through structured methods such
as those set out in recognized delay-analysis protocols (Society of Construction
Law, 2017; AACE International, 2011). Damages claims translate the dispute into
money, covering extended overhead, lost productivity, acceleration costs, and
similar items, each of which must be supported rather than asserted.

These analyses are where engineering expertise meets financial and contractual
reasoning, and where an arbitration is often won or lost. An engineer involved in
a delay or damages dispute, whether as a party representative or an expert, must
combine technical analysis with disciplined documentation and a clear method,
because a panel will credit a transparent, well-supported analysis over a
conclusory one. The quality of the project records frequently determines whether
a claim can be proven at all.

3.6 Ethical Risks Inside Arbitration

Arbitration carries ethical pressures of its own. The adversarial setting can tempt
a party to overstate a claim, explain an analysis toward the desired result, or
present an expert opinion shaped more by the retaining party's interest than by
the evidence. An engineer serving as a witness or advisor must resist this,
because an analysis bent to fit a position is both an ethical breach and, before a
technically informed panel, a strategic mistake that damages credibility.

Arbitrators themselves are held to standards of neutrality and disclosure,
required to reveal any relationship or interest that could affect impartiality, and
to decide on the merits rather than to split differences for expedience. The
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integrity of arbitration depends on their neutrality, and a party who discovers an
undisclosed arbitrator conflict may have grounds to challenge the award.

3.7 Inside the Arbitration Hearing

An arbitration hearing resembles a trial in structure but runs with more
flexibility. The parties present opening statements, introduce documentary
evidence, examine and cross-examine witnesses, present expert testimony, and
offer closing arguments. The arbitrators control the proceeding and ultimately
decide it, and because they usually hold relevant technical expertise, the
presentation of details can engage the substance more directly than a courtroom
allows.

The flexibility is in the procedure. Rules of evidence are typically relaxed,
schedules are set to suit the parties and the panel, and the hearing can be
structured around the technical issues rather than rigid courtroom conventions.
This flexibility speeds the process and lets the parties focus on core aspects of the
dispute, though it also places more responsibility on the parties to present their
case clearly.

Witness testimony in arbitration carries the same obligations as testimony
anywhere. Engineers testifying as expert witnesses before a panel must be
accurate, prepared, and able to explain their analysis clearly, and maintain the
objectivity.

After the hearing, the arbitrators deliberate and issue a written award, which is
binding and enforceable with only narrow grounds for challenge. This finality
shapes how the hearing should be approached. Because the award is enforceable,
the hearing is usually the one chance to present the case fully, and there is rarely
a meaningful appeal to correct a panel's technical misjudgment.

3.8 Cost, Confidentiality, and Relationships

Arbitration is often described as faster and cheaper than litigation, and frequently
it is, but the advantage of this is not automatic. A complex arbitration with a
three-member panel, extensive expert testimony, and a long hearing can rival
litigations in cost. The financial savings come from narrower discovery, a quicker
schedule, and finality seen for many disputes, while they remain modest for the
largest and most contested ones. Rather than assuming it will be inexpensive,
engineers should approach arbitration with realistic expectations.
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Confidentiality remains one of arbitration's durable advantages, keeping
technical disputes and reputations out of the public record. It also helps in the
preservation of working relationships, since a private, expertise-driven process is
less corrosive than open litigation. In an industry where the same parties may
meet again on the next project, resolving a dispute through a binding but private
process, can protect a relationship worth more than the matter in dispute.
Arbitration delivers a final answer while leaving open the possibility of working
together afterward, which litigation rarely does.

3.9 What Arbitration Teaches

Arbitration, viewed across many cases, reinforces the general lessons that run
through dispute practice. Disputes are won on documentation, clear method, and
credible, objective analysis. Arbitration clauses agreed at signing govern
outcomes years later, so they deserve attention early. Technical expertise on the
panel rewards substance and punishes exaggeration. And finality means the
stakes of getting the analysis right are high as the award will stand. Arbitration
gives engineers a forum suited to technical disputes, and it rewards exactly the
disciplined, honest practice expected from professional practice.
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CHAPTER 4

Engineering Litigation and the Courtroom Environment

4.1 When a Dispute Reaches Court

Litigation is the resolution method of last resort. It is the public, formal,
adversarial process that engineers most want to avoid and sometimes cannot. A
dispute reaches court:

e When negotiation and ADR have failed
e When a contract permits litigation rather than arbitration

e When a party wants the procedural protections and appeal rights that court
provides

e When the matter involves issues, injuries, multiple parties, or principles
that demand a judicial resolution.

Understanding litigation matters even for engineers who never expect to be in
court, because the possibility of litigation shapes how disputes are negotiated and
how records should be kept.

The courtroom is an unfamiliar and uncomfortable environment for most
engineers. Its rules, its adversarial logic, and its reliance on lay decision-makers
run against the collaborative, evidence-based habits of engineering practice. It is
important to for engineers to understand how litigation works, what it demands,
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and where its pressures fall, so that they are far better prepared to participate in
it and to avoid it.

4.2 Why Engineering Disputes End Up in Litigation
Several forces push engineering disputes toward court:

e Large financial stakes make parties willing to bear litigation's cost.

e DPersonal injury or loss of life introduces claims that ADR cannot fully
resolve.

e Disputes among many parties, owners, designers, contractors, sureties, and
insurers, can be difficult to consolidate outside court.

e Insurance carriers, who often control the defense, may prefer litigation's
procedures.

e And some disputes turn on a legal question or precedent that only a court
can settle authoritatively.

Litigation is also sometimes a strategic choice rather than a necessity. A party
may litigate to pressure an opponent, to delay, or to signal resolve. Engineers
caught in such disputes should understand that the decision to litigate is
frequently driven by legal and commercial strategy beyond the technical merits.

4.3 The Adversarial Process and Discovery

Litigation is fundamentally adversarial. Each side advances its own position and
tests the other's. The process is designed to surface facts through this route rather
than through cooperation. For engineers accustomed to collaborative problem-
solving, the adversarial posture can feel hostile and unfamiliar, and adjusting to it
is part of participating effectively.

Discovery is the phase where engineering litigation is often decided. Each side
can compel the production of documents and testimony, and in a technical
dispute this can mean calculations, drawings, correspondence, internal
communications, meeting records, and electronic files, including the metadata
that reveals when records were created or changed. Discovery is exhaustive and
intrusive, and it is where the documentation discipline proves decisive. Records
made honestly and contemporaneously become a strong defense, while gaps,
inconsistencies, and any sign of after-the-fact alteration become weapons for the
other side. An engineer who has kept clean records is in a far better position than
one who must explain their absence.
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4.4 Depositions and the Hazards of Testimony

Depositions are sworn, recorded examinations conducted before trial, and for
many engineers they are the most demanding part of litigation. Opposing counsel
questions the engineer under oath, probing for admissions, inconsistencies, and
statements that can be used later. The engineer must answer truthfully, while
resisting the natural urges to volunteer information, to speculate, or to argue the
case, all of which can create damaging testimony.

Effective deposition testimony follows a discipline that runs against ordinary
conversation. When being questioned, the engineer should only answer the
question asked, should not guess, acknowledge the limits of their knowledge, and
avoid being drawn into speculation about matters outside their analysis. By
treating a deposition as a chance to explain or persuade usually does more harm,
because the setting is built to extract rather than to inform. Preparation with
counsel, and a clear understanding of one's own records and analysis, are what
make deposition testimony defensible.

4.5 Hindsight Bias in the Courtroom

Engineering litigation is distorted by hindsight bias, the tendency to see a failure
as more predictable after the fact than it was before. Once a structure has
collapsed or a system has failed, the cause often looks obvious, and a jury asked
to judge the original decision sees it through the lens of an outcome the engineer
did not have. The standard of care, properly applied, asks what a reasonable
engineer should have foreseen with the information available at the time, but
hindsight constantly pulls against this standard.

Countering hindsight bias is a central task in defending an engineering decision.
It requires reconstructing the information, constraints, and accepted practice
that existed when the decision was made, and showing that the decision was
reasonable in that context rather than in light of what was learned only
afterward. Engineers and their experts need to make the decision-making
environment of the past visible to a jury living in the present, which is among the
harder communication challenges that litigation presents.

4.6 Communicating Technical Matters to a Jury

A jury in an engineering case usually has no technical background, which means
a complex dispute may be decided by people who cannot independently evaluate
the engineering. It is, therefore, the party that communicates its technical
position more clearly and credibly that holds an advantage, regardless of which
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party the analysis actually favors. This may be uncomfortable for engineers, who
are trained to believe the correct analysis should prevail on its merits.

Communicating engineering to a jury is a genuine skill, requiring an expert to
translate technical reasoning into plain, honest explanations that a layperson can
follow without distortion. The goal is clarity, not oversimplification that
misleads, and an expert who can make a sound analysis understandable serves
both the client and the truth. Those who treat jury communication as beneath
them, or who cannot translate their work into accessible terms, leave a strong
technical position vulnerable to a clearer opponent.

4.7 Public Perception and the Media

High-profile engineering disputes attract public and media attention, and the
coverage rarely captures technical nuance. Complex questions of causation and
standard of care get compressed into simple narratives of blame, and an engineer
or firm can be judged in public opinion long before any tribunal reaches a
conclusion. The reputational damage from coverage can exceed the legal
exposure of the case itself.

Engineers caught in publicized disputes face pressure to respond, yet responding
carries its own risks. Public statements during litigation can be used as evidence,
can violate confidentiality, and can inflame a situation that careful silence would
let cool. Coordinating any public communication with counsel and resisting the
urge to argue the case in the media, is usually the prudent course, however
unsatisfying it feels to let a one-sided account stand.

The deeper protection against reputational harm is the record built over the life
of the work. An engineer whose decisions were sound, whose records are honest,
and whose conduct was professional has the foundation to weather public
scrutiny and, ultimately, to be vindicated on the merits of their work. Reputation
damaged by coverage of an ongoing dispute can recover when the facts come out,
provided the facts, when they come out, support the engineer.

4.8 Stress, Reputation, and Licensure

Litigation imposes costs beyond money. It is prolonged and stressful, consuming
time and attention over years, straining the individuals involved, and disrupting
the organizations that employ them. Engineers named in litigation may
experience real anxiety about their reputations and careers, and the toll is
heavier still when a failure caused injury or loss of life. Acknowledging this
human dimension is part of understanding what litigation involves.
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Litigation can also carry professional consequences independent of its outcome.
Public proceedings expose reputations, media coverage can distort technical
realities, and a licensing board may open its own investigation into competence
or conduct regardless of how the civil case resolves (NCEES, 2023). An engineer
can prevail in court and still face regulatory scrutiny because the board answers
to public protection rather than to the lawsuit. These overlapping exposures are a
further reason that avoiding litigation is preferable.

4.9 Litigation and Organizational Ethics

Litigation tests an organization's ethics as much as that of the individual. Under
the pressure of a lawsuit, an organization may be tempted to alter or withhold
records, to pressure employees to conceal their accounts, or to present a
misleading picture to gain advantage. These temptations are dangerous, because
discovery is designed to expose such conduct, and its discovery converts a
defensible dispute into an allegation of misconduct or fraud.

The ethical course during litigation is the same honesty that should have
governed the work all along. Records are produced as they exist, testimony is
truthful, and the organization defends its position on the merits rather than by
manipulation. An organization that has practiced honestly has nothing to fear
from this discipline, while one that has not will find litigation exposing the gaps.

Litigation also pressures individual engineers, who may feel organizational
pressure to support a particular account or to minimize a problem they observed.
The duty to testify honestly under oath overrides loyalty to an employer, and an
engineer asked to conceal testimony faces a serious ethical line. Organizations
that support honest testimony, rather than pressuring employees toward a
convenient story, protect both their people and themselves, since the alternative
risks far greater negative exposure than the truth would have.

4.10 Avoiding Litigation Through Discipline

The clearest lesson of engineering litigation is that the best position is to avoid it.
Most disputes that reach court could have been resolved earlier and more
cheaply, and many could have been prevented entirely by the disciplined
professional engineering practices: clear contracts, disciplined communication,
honest and contemporaneous records, realistic commitments, and early, good-
faith resolution of problems as they arise. Litigation is expensive partly because it
is the failure mode of dispute prevention.
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When litigation cannot be avoided, clean records, defensible decisions, honest
dealing, and clear communication, built up over the life of a project, become the
foundation of a credible defense. Litigation rewards the same disciplined, honest
practice that prevents disputes in the first place, which means the work of
avoiding the courtroom and the work of surviving it are the same.
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CHAPTER S5

The Engineer as an Expert Witness

5.1 A Distinct Professional Role

Engineers are frequently called to serve as expert witnesses, offering specialized
technical opinions to help a court, arbitration panel, or other tribunal understand
matters beyond ordinary knowledge. The role is distinct from anything in routine
practice, because it places the engineer's technical judgment directly into an
adversarial legal process, under oath, subject to challenge. Done well, expert
work serves justice and the public by bringing sound engineering to bear on a
dispute. Done poorly or dishonestly, it corrodes both the case and the profession's
credibility.

The defining requirement of the role is objectivity. An expert witness is retained
by a party and paid by that party, yet the expert's duty runs to offering honest,
independent technical opinions, not to be the advocate for whoever is paying.
Holding the line between serving as an expert and sliding into advocacy, is the
central ethical challenge of expert work, and it is where the role most often goes
wrong.

5.2 Expert Witnesses Are Not Advocates

The distinction between an expert and an advocate is fundamental and easy to
blur. The attorneys are advocates, charged with arguing their client's position.
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The expert is something different, a source of independent technical opinion that
the tribunal can rely on precisely because it is not advocacy. An expert who alters
or covers up analysis to favor the retaining party, omits inconvenient findings, or
asserts conclusions the evidence does not support, has abandoned the role and
become a hired advocate with technical vocabulary.

There pressures pushing experts toward advocacy. The retaining party wants
supportive opinions, the attorneys frame questions to elicit them, and repeat
engagements depend on being useful. A principled expert resists this by
grounding every opinion in the evidence and accepted methodology,
acknowledging the limits and uncertainties honestly, and being willing to tell the
retaining party what they do not want to hear. The expert's value to the system,
and ultimately their credibility and durability as a witness, rests entirely on their
independence.

5.3 Qualifications and the Limits of Expertise

An expert witness must be genuinely qualified in the specific subject matter at
issue, through education, training, and practical experience. General engineering
competence is not enough. An expert giving an opinion on a structural
connection failure, a geotechnical condition, or a control-system fault must have
real expertise in that particular area of engineering. Overstating qualifications, or
providing opinion beyond one's actual competence, invites a damaging challenge
and breaches the professional duty to work within one's expertise.

Honest self-assessment is part of the role from the outset. Any engineer asked to
serve as an expert should decline matters outside their genuine competence,
however attractive the engagement, and should define their opinions to stay
within what they can support. The expert who acknowledges the boundary of
their expertise is more credible because a tribunal trusts a witness who knows the
limits of what they can properly say.

5.4 Admissibility: The Daubert Standard

Expert testimony in the United States federal courts must satisfy a reliability
standard before a jury ever hears it. The governing rule, Federal Rule of Evidence
702, makes the trial judge a gatekeeper who admits expert testimony only when it
rests on sufficient facts, reliable principles and methods, and a reliable
application of those methods to the case. The Supreme Court's decision in
Daubert v. Merrell Dow Pharmaceuticals (1993) set out the factors courts weigh,
and a later decision, Kumho Tire Co. v. Carmichael (1999), confirmed that this
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scrutiny extends to engineering and other technical experts, beyond scientists
alone (see Table 2).

Table 2: Factors a court considers for admitting an engineering expert’s testimony.

Factor courts consider What the engineering expert must be able to show

Testability The method or theory can be and has been tested in
practice

Peer review and The approach is recognized in the field rather than

publication invented for the case

Known or potential error | The reliability and limits of the method are understood
rate

Standards controlling the | Accepted procedures and standards governed how it was
method applied

General acceptance The method is accepted within the relevant engineering
community

Note: This is for reference only. Please refer to the relevant standards governing the jurisdiction.

For an engineering expert, the practical effect is that opinions must be built on
recognized methods, applied transparently to adequate data, rather than on
intuition or assertion. An opinion that cannot show its method and its basis may
be excluded entirely, ending its usefulness regardless of the expert's credentials.
Many states apply the same standard, while some retain an older general-
acceptance test. An expert should understand which standard governs the
jurisdiction at hand.

5.5 Investigation, Standard-of-Care Opinions, and Causation

Sound expert work begins with a thorough, objective investigation: gathering
evidence, examining records, performing analysis, and reaching conclusions the
evidence supports. An investigation shaped to reach a predetermined result is
both unethical and fragile, because cross-examination is designed to expose
exactly that kind of reasoning. The disciplined expert follows the evidence and
documents the path taken to each conclusion.

Two opinion types recur in engineering cases:

¢ Standard-of-care opinions address whether an engineer's conduct met
with what a reasonably competent peer would have done under the
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circumstances, judged by the knowledge available at the time rather than
by hindsight.

e Causation opinions address whether and how a particular act or condition
produced the harm, a question complicated by the fact that engineering
failures usually have multiple contributing causes.

Both types of opinions demand rigor and honesty, and both are far stronger when
the expert acknowledges genuine uncertainty rather than overstating confidence
the analysis cannot bear.

5.6 Reports, Cross-Examination, and the Hired-Gun Problem

Expert opinions are typically set out in a written report that states the opinions,
and the basis for each, and the materials relied upon, prepared under procedural
rules that govern its content and disclosure. A clear, well-supported report
strengthens the expert's position and withstands scrutiny, while a vague or
overreaching one invites challenge. Cross-examination then tests the expert
directly, probing assumptions, methods, qualifications, and any sign of bias. An
expert whose opinions are honest and well-grounded is far better able to
withstand the cross-examination than one who has stretched their view.

The gravest reputational hazard in expert work is becoming known as a
professional witness, the so-called ‘hired gun’ who reliably produces whatever
opinion the retaining party needs. Such experts may earn fees in the short run;
however, they lose credibility with tribunals, opposing counsel learn to dismantle
their arguments, and their professional standing suffers. It is more important for
the expert to be known instead for their objectivity and honesty, even when it
disappoints a client, thus building a reputation that makes their testimony
genuinely persuasive. Integrity, in expert work, is both an ethical duty and the
source of the expert's value.

5.7 Fact Witnesses and the Weight of Testimony

Not every engineer who testifies is an expert witness. An engineer involved in a
project may be called as a fact witness, testifying to what they did, observed, or
decided rather than offering expert opinion. The roles differ in important ways: a
fact witness testifies to direct knowledge, while an expert offers opinions based
on specialized analysis. An engineer may occasionally occupy both roles in the
same matter.

Testimony about past actions and decisions, given years later, depends on
records and memory, and an engineer whose documentation is thin may struggle
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to reconstruct what happened or why. The discipline of honest, contemporaneous
recordkeeping is what allows a fact witness to testify accurately and confidently
about decisions made long before.

Testimony of either the expert or fact witness carries lasting weight. An
engineer's words under oath become part of a permanent record, can affect the
outcome of consequential disputes, and shape how the engineer is regarded
professionally afterward. Testimony given carelessly, or shaded under pressure,
can follow an engineer for years, while testimony given honestly and
competently builds the credibility that makes the engineer valuable in any future
proceeding. The seriousness of this requires preparation, honesty, and a clear
understanding of which role one is occupying.

5.8 Surviving Cross-Examination

Cross-examination is where an expert's opinions are tested hardest. Opposing
counsel will probe the expert's qualifications, assumptions, methods, data, and
any sign of bias, searching for overstatement, inconsistency, or reasoning that
cannot withstand pressure. For an honest, well-prepared expert, cross-
examination is uncomfortable but survivable; for one who has stretched beyond
the evidence, it is where their opinion comes apart.

The defense against cross-examination is built long before the hearing, in the
rigor of the underlying work. An expert whose opinions rest on accepted
methods, adequate data, and honestly acknowledged limits has little to fear from
questioning, because each answer can point back to a defensible basis. Conceding
a genuine limitation readily, rather than defending the indefensible, generally
preserves more credibility than one who fights every point.

Composure also matters as much as substance. Staying calm, answering the
question asked, declining to speculate, and resisting being provoked into
overstatement, allows the expert to hold up under pressure that would otherwise
rattle a less disciplined witness. The same habits that make for honest testimony,
staying within one's analysis, acknowledging uncertainty, and refusing to
advocate, are exactly what make cross-examination manageable, which is one
more reason why objectivity serves the expert's own interest as well as that of the
tribunal.

5.9 The Public-Welfare Duty and Technical Currency

An expert witness should always keep the profession's public-welfare obligation
as paramount. If an investigation reveals a danger to the public, an ongoing
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hazard or a systemic problem extending beyond the case, the expert's
professional duty may require raising it rather than confining the analysis to the
litigation. The role serves justice, and justice in engineering disputes is bound up
with the safety the profession exists to protect.

Expert work also demands current technical knowledge. An expert opining on
methods, standards, or technologies must be current in that area. This is
important because standards evolve and an opinion grounded in outdated
practice is both weak and potentially misleading. Maintaining technical
currency, through continuing education and active practice, is part of remaining
qualified to testify. The expert witness role, taken seriously, asks the engineer to
combine deep current expertise, rigorous method, plain communication, and
unwavering objectivity, and the engineer who brings all four serves the tribunal,
the public, and their own lasting credibility.
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CHAPTER 6

Forensic Engineering and Failure Investigation

6.1 The Purpose of Forensic Engineering

Forensic engineering is the application of engineering principles to investigate
failures, accidents, and disputes, determining what happened, why it happened,
and who or what was responsible. Forensic engineers examine collapsed
structures, failed systems, accidents, and performance problems, and their
findings inform litigation, insurance claims, regulatory action, and, at their most
valuable, the prevention of future failures. The work sits at the intersection of
technical investigation and legal consequence, which is what gives it both its
importance and its ethical weight.

The forensic engineer's conclusions can decide liability worth millions, end or
vindicate careers, and shape whether a dangerous condition is corrected, placing
objectivity at the center of the role. A forensic investigation exists to find the
truth of a failure, not to manufacture support for whoever retained the
investigator, and the discipline of the work is built around protecting that truth
from the pressures that would distort it.

6.2 The Nature of Engineering Failure

Engineering failures are rarely simple. A collapse, a rupture, or a system
breakdown usually results from several contributing causes acting together. This
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could be a design assumption, a construction deviation, a maintenance lapse, an
operational overload, an environmental factor, and sometimes an organizational
condition that allowed the others to align. An investigator who seizes on a single
obvious cause, and stops there, will usually miss the real story, and may assign
blame unfairly.

Understanding failure as a multifactor, often systemic phenomenon shapes how a
competent investigation proceeds (Reason, 1990; Leveson, 2011). A forensic
engineer looks for the full set of contributing factors and how they interacted,
rather than for a single culprit, because a fuller picture is both more accurate and
more useful for future prevention. Many of the profession's most important safety
advances came from such investigations that traced a failure to its systemic roots
rather than to an individual’s mistake.

6.3 The Ethical Obligation of Objectivity

Objectivity is the forensic engineer's defining duty and quality. The investigator is
retained and paid by a party with an interest in the outcome, and that party
would prefer findings that support its position. Resisting this pressure completely
is non-negotiable as conclusions must emerge from the evidence, the analysis,
and accepted methodology, never from the result the client hopes to reach
(American Society of Civil Engineers, 2012).

Objectivity in practice means following the evidence wherever it leads, including
to conclusions unfavorable to the retaining party, and reporting findings honestly
even when they disappoint. Tailoring conclusions to the client is not an
investigation but an advocacy, one that rigorous cross-examination or a
competing investigator will expose. The investigator's credibility, and the value of
the work, depend entirely on the independence of the conclusions, which is why
established guidelines for forensic practice place objectivity and avoidance of
conflicts at their core.

6.4 Evidence Preservation and Investigation Method

A forensic investigation lives or dies on the evidence, and evidence is fragile.
Failed components, site conditions, and physical artifacts can be altered or lost
through cleanup, repair, or the passage of time, and electronic records can be
overwritten. Preserving evidence, documenting the failure scene thoroughly
before anything is disturbed, and maintaining a clear chain of custody are
foundational, because evidence compromised early cannot be recovered later.
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Destroying or mishandling evidence, even inadvertently, can be treated as
spoliation, with serious legal consequences.

e The investigation itself follows a disciplined method:
e Documenting the scene and initial conditions

e Forming and testing hypotheses against the evidence
e Performing the analysis the failure requires

e Tracing the chain of causation through accepted failure-analysis and root-
cause techniques.

Human factors deserve explicit attention, since many failures involve human
performance shaped by design, procedures, and conditions rather than simple
error (Dekker, 2014). A method that tests hypotheses against evidence, rather
than seeking only confirmation of a favored theory, is what separates a sound
investigation from a biased one.

6.5 Scene Investigation and Hypothesis Testing

A forensic investigation begins at the scene, where the physical evidence of a
failure is most complete and most fragile. The investigator documents conditions
before anything is disturbed, photographing, measuring, and recording the state
of failed components and their surroundings, because the scene degrades quickly
through cleanup, repair, weather, and the ordinary pressure to restore
operations. Evidence not captured early is often lost for good.

From the documented evidence, the investigator forms hypotheses about what
happened and then tests them. Sound failure analysis follows accepted methods,
examining materials, loads, conditions, and sequences, and traces the chain of
events through to a root cause. The discipline of testing hypotheses against
evidence, including hypotheses the investigator initially doubts, is what
separates an objective investigation from one that finds what it set out to find.

This methodical approach matters because failures mislead. The obvious cause is
sometimes a symptom of a deeper one, and a component that failed visibly may
have done so because of a condition elsewhere. An investigator who tests
alternatives, follows the evidence past the obvious, and resists the pull toward a
convenient conclusion, produces findings that hold up under the scrutiny of
opposing experts and cross-examination.
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6.6 Organizational Roots and Conflicts of Interest

Forensic investigations frequently reveal that an engineering failure had
organizational roots. These may include production pressure, inadequate review,
suppressed warnings, normalized deviations, or unclear responsibility that let a
technical problem develop unchecked. A thorough investigation looks past the
proximate technical cause to these systemic conditions, because they are often
where the real lesson lies and where prevention can be focused. Ignoring them
produces a tidy but incomplete account that blames an individual for a system's
failure.

Conflicts of interest threaten forensic work directly. An investigator with a
financial, professional, or relational interest in the outcome, or who investigates
work connected to their own firm, faces a compromised position that disclosure
may not cure. Forensic engineers must assess conflicts honestly, disclose them,
and decline engagements where independence would be materially impaired.
The credibility of a failure investigation rests on the investigator's distance from
the outcome, and a conflict that surfaces later can discredit even sound technical
work.

6.7 Public Safety Against Confidentiality

Forensic engineers often work under confidentiality, retained within litigation or
by a client who controls disclosure of the findings. That confidentiality collides
with the profession's public-welfare duty when an investigation uncovers an
ongoing danger, a defect that affects other structures, a systemic flaw in a widely
used product or method, or a hazard beyond the specific failure under study. The
investigator cannot simply file the finding away because a client prefers it stay
private.

Navigating this tension takes judgment. Most forensic findings legitimately
remain confidential within the dispute that generated them. But where an
investigation reveals a serious, ongoing risk to people outside the case, the duty
to public safety can require action despite a client's wish for secrecy, and the
engineer should understand both the professional obligation and the proper
channels for raising such a concern. It is the forensic engineer who is often the
first person to know that a hidden danger exists.

6.8 Human Factors and the Lessons Failures Carry

Many engineering failures involve human performance. People operate,
maintain, and manage engineered systems, and their actions are shaped by the
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design, the procedures, the training, and the conditions around them. A failure
attributed to operator error often traces back to a design that invited the error or
an organization that made it likely, and a forensic analysis that stops at the
individual misses the systemic cause (Dekker, 2014).

Understanding the human factors in an investigation changes both the finding
and its usefulness. An investigation that recognizes how conditions shaped
human action points toward changes that can prevent recurrence, while one that
simply blames the person at the controls leaves the underlying vulnerability in
place. The most valuable forensic work explains what failed and why the system
allowed it, and this knowledge helps to improve future practice.

Investigations conducted by bodies such as the National Transportation Safety
Board and the Chemical Safety Board have repeatedly turned individual failures
into lessons that reshaped standards, designs, and procedures across whole
industries. A failure analyzed honestly and thoroughly becomes a contribution to
public safety far beyond the case that prompted it. This is why objectivity and
method in forensic work serve not just the dispute at hand but also everyone who
depends on engineered systems.

6.9 Reporting, Media Pressure, and Resilience

The forensic report is the investigation's primary product, and it must present
findings clearly, support each conclusion with evidence and analysis,
acknowledge uncertainties honestly, and stay within what the investigation was
established for. A report that overstates certainty, omits inconvenient findings, or
reaches beyond the evidence is both unethical and vulnerable, since it will be
tested by opposing experts and cross-examination. The same honesty that
governs the investigation must govern its reporting.

High-profile failures bring intense media and public pressure, often demanding
answers before an investigation can responsibly provide them. The forensic
engineer must resist pressure to speculate, to assign blame prematurely, or to
simplify a complex failure into a satisfying but inaccurate story. There is also a
human dimension to this. Investigating failures that caused injury or death is
emotionally demanding, and forensic engineers carry that weight. Maintaining
objectivity, method, and composure under public scrutiny and personal strain is
part of the discipline. Forensic engineering, practiced with rigor and honesty,
turns a failure into knowledge that prevents the next one.
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CHAPTER 7

Emerging Technologies and Al-Assisted Engineering

7.1 A Practice Being Reshaped

Engineering practice is changing rapidly under the influence of artificial
intelligence (AI), automation, advanced modeling, and connected systems. These
tools extend what engineers can do, automating analysis, optimizing designs,
monitoring performance continuously, and processing data at a scale no
individual could match. They also raise ethical and professional questions that
established frameworks did not anticipate, and that the profession is still working
out. An engineer practicing today should use these tools competently while
recognizing their limitations and effect on the duties that define the profession.

When an Al tool contributes to a design that later fails, when an automated
system makes a decision no human reviewed, or when a model's reasoning
cannot be examined, the duties of competence, responsible charge, and public
protection are tested in new ways. This chapter examines those pressures,
because the engineer who understands them is better placed to use these
emerging and powerful tools responsibly.

7.2 Artificial Intelligence and the Black Box

Al is increasingly embedded in engineering work, from design optimization and
predictive analysis to automated monitoring and decision support. Used well,
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these systems improve speed, consistency, and insight. The difficulty is that
many Al systems are opaque: they produce outputs without exposing the
reasoning that led to them, known as the black box problem. An engineer may
receive a recommendation, an optimized design, or a flagged anomaly without
being able to see why the Al system reached it.

Opacity sits uneasily with engineering responsibility. The profession is built on
the ability to understand, justify, and stand behind technical decisions, and a
recommendation that cannot be explained is difficult to verify or defend. An
engineer who accepts a black-box output without independent understanding has
not exercised engineering judgment, deferring instead to a tool. Using Al
responsibly means treating its outputs as inputs to professional judgment, to be
checked and understood, rather than be adopted on trust.

7.3 Responsible Charge and Automation Bias

Responsible charge, the principle that a licensed engineer exercises genuine
control and supervision over engineering work, does not weaken because a
machine performed part of the analysis. An engineer who seals work shaped by
Al tools remains responsible for it. This means that the engineer needs to
understand what the Al tools did, verifying their outputs, and retaining the
competence to evaluate them. Delegating judgment to a system the engineer
cannot assess is incompatible with responsible charge, however sophisticated the
Al system is.

Automation bias works against this discipline. People tend to over-trust
automated outputs, accepting them with less scrutiny than they would apply to a
human colleague's work, and the more capable the system appears, the stronger
the tendency (Kahneman, 2011). An engineer relying on a powerful Al tool can
drift into accepting its results uncritically, especially under time pressure.
Guarding against automation bias, by maintaining independent checks,
preserving the skills to evaluate outputs, and treating automated results as claims
to be verified, is now part of competent engineering practice.

7.4 Data Integrity, Cybersecurity, and Competence

AT and data-driven engineering are only as good as the data behind them. Flawed,
biased, incomplete, or corrupted data produces flawed results, often without
obvious warning. Those relying on data-driven Al tools need to examine the
quality and provenance of the data as carefully as the analysis. Data integrity has
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become a technical and ethical concern because a confident output built on bad
data can be more dangerous than an obvious error.

Connected and automated systems also introduce cybersecurity as an
engineering ethical issue. Infrastructure, control systems, and connected devices
can be attacked, and a security failure can become a safety failure with public
consequences. Protecting the systems engineers design is now part of protecting
the public. Alongside these duties runs a competence obligation where engineers
must understand the tools they use well enough to apply them responsibly, which
means continuing to learn as the technology changes rather than treating new Al
tools as black boxes to be trusted.

7.5 Accountability for Autonomous and Algorithmic Systems

Autonomous systems that act without direct human control, such as those in
transportation, manufacturing, and infrastructure, raise hard questions of
accountability. When such a system causes harm, responsibility may be
distributed among designers, manufacturers, operators, and the developers of its
algorithms, and assigning it is genuinely difficult. Engineers developing these
systems carry a heavy obligation, because the people affected cannot consent to
or evaluate the risks, and the systems may act in situations their designers did not
foresee.

Algorithmic bias sharpens this concern. Systems trained on biased or
unrepresentative data can produce outcomes that disadvantage particular groups
or perform unevenly across the conditions they encounter, with direct
implications for public welfare when the system governs safety or access to
infrastructure. Engineers have a responsibility to anticipate, test for, and address
such bias rather than assuming a system is neutral because it is automated.
Accountability cannot be allowed to dissolve into the complexity of the
technology; someone must remain answerable for what an engineered system
does.

7.6 Intellectual Property and Transparency

Al-generated engineering work raises unsettled questions of ownership,
authorship, and liability. When a tool contributes substantially to a design,
questions arise about who owns the result, who is responsible for its adequacy,
and how to treat the proprietary data and models involved. These issues are still
developing in law and professional practice, and engineers should approach
them with care rather than assuming familiar rules apply unchanged.
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Transparency with clients and the public is the steadying principle across all
these questions. People affected by engineered systems are entitled to an
appropriate understanding of how decisions affecting them are made, and
engineers should be honest about the role automated tools played in their work.
Public trust in engineering depends on the profession's openness about how it
uses powerful new tools, and that openness is easier to maintain from the start
than to restore after it has been lost.

7.7 Keeping Human Judgment at the Center

The overarching narrative of these challenges is the irreplaceable role of human
engineering judgment. Powerful tools can extend an engineer's reach, but they
cannot assume the engineer's responsibility. The engineering profession's value
rests on a human professional who understands the work, verifies it, stands
behind it, and answers for it. Technology that erodes that role, by encouraging
engineers to defer rather than to judge, undermines the basis of public trust the
profession is built on.

Using emerging technology well means embracing its capabilities while
preserving the judgment, competence, and accountability that define
professional engineering. The tools change but the duties do not. An engineer
who maintains the skills to evaluate what the tools produce, who guards against
over-reliance, who attends to data integrity and security, and who stays
transparent about how the work was done, can use these technologies to serve the
public better than before. The same principles that have always governed
responsible practice, competence, responsible charge, honesty, and the
protection of the public, are the same ones that keep emerging technology in its
proper place as a tool rather than a substitute for engineering judgment.
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CHAPTER 8

Developing a Dispute Resistant Engineering Practice

8.1 Pulling the Threads Together

Ethics and dispute resolution are not separate from engineering practice but
woven through it. The duties that protect the public, the habits that prevent
disputes, and the methods that resolve them when they form, are all expressions
of the same disciplined, honest professionalism. This closing chapter looks at
what a dispute-resistant practice looks like for an individual engineer and an
organization.

A dispute-resistant practice is not one that never encounters disagreement, which
is impossible, but one that handles disagreement so well that few conflicts
escalate into formal disputes. It is built deliberately, through culture,
communication, competence, and leadership, and does not wait for a problem
appears before being assembled. Helping to create such a practice is among the
more valuable contributions an experienced professional can make.

8.2 Ethics as an Operational System

The most useful way to think about engineering ethics is as an operational system
rather than a set of ideals. Transparency, honest documentation, disciplined
communication, realistic commitments, peer review, and early disclosure of
problems are all more than virtues; they are the working mechanisms that keep
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projects stable and disputes rare. An organization that builds these into how it
operates, and not just posting them on a wall, reduces both its failures and its
conflicts.

Viewed this way, ethics and risk management converge. The same practices that
protect the public, including honest records, clear communication, and
competent review, also protect the engineer and the organization because they
prevent the misunderstandings, concealments, and lapses that disputes grow
from. A practice that treats ethics as an operational system rather than an
afterthought is more dispute resistant.

8.3 Public Trust and the Long View

Engineering depends on public trust that is built slowly and can be lost quickly.
Every responsibly executed project, honest disclosure, and every dispute handled
with integrity adds to the reserve of confidence the profession draws upon.
However, every concealment, cutting of corners, and every dispute mishandled
destroys this confidence. Even a single prominent failure can destroy careers.
This long view reframes daily decisions, because conduct that seems expedient in
the moment, can carry a cost to the trust that the individual engineer cannot
rebuild alone.

The long view also clarifies why reputation matters so much in dispute practice
specifically. An engineer known for honesty, fair dealing, and reasonable
resolution, is trusted by clients, credible before tribunals, and effective in
negotiation. Reputation is the accumulated record of how an engineer has acted
under pressure, and in a profession built on trust, it is among the most valuable
assets their career produces.

8.4 Leadership, Competence, and Decisions Under Pressure

Organizational culture is set by leadership and tested under stress. Leaders
decide what gets prioritized when cost, schedule, and safety collide, and their
conduct in those moments teaches the organization what it truly values,
regardless of stated policy. Leadership that supports honest reporting, welcomes
responsible dissent, and confronts uncomfortable realities will produce a
practice where problems surface early. However, leadership driven by fear or
short-term pressure results in the opposite, and with it the disputes that follow
suppressed concerns.

Competence and disciplined decision-making are the individual counterparts to
good leadership. Maintaining genuine expertise, working within its limits, and
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seeking review and support where a problem exceeds it, are basic to preventing
the failures that generate disputes. Decisions made under pressure deserve
particular care, since pressure is when judgment can erode. A deliberate method,
identifying stakeholders and obligations, weighing options against evidence, and
documenting the reasoning, protects both the decision and the decision-maker
when the choice is later examined.

8.5 Mentorship and Institutional Memory

A dispute-resistant practice sustains itself across generations through mentorship
and institutional memory. Ethical judgment and professional skill are learned
substantially through example and guidance, and not just from codes alone.
Experienced engineers shape the next generation through how they practice
under pressure as much as through what they teach. A profession that mentors
well will reproduce its standards, while one that neglects mentorship will let
them erode.

Institutional memory also matters for a parallel reason. The lessons of past
failures, disputes, and near misses are valuable only if an organization retains
and learns from them, as organizations that forget their own history tend to
repeat it. Capturing what was learned, from failures, from disputes, from close
calls, and carrying it forward is part of building a practice that improves rather
than recycling the same mistakes. Much of the engineering profession's
accumulated wisdom exists because earlier engineers preserved the lessons of
failure rather than burying them.

8.6 Professional Courage and the Balance of Innovation

Sustaining ethical practice ultimately requires professional courage, the
willingness to raise a concern, deliver an unwelcome finding, decline an
improper instruction, or stand behind a sound but inconvenient judgment when
doing so carries a cost. The codes of ethics are clear that the duty to the public
comes first, but acting on that duty under real pressure takes more than knowing
the rule. Engineers who have thought through these situations in advance, and
practice in an organization that supports rather than punishes such courage, are
far better prepared to act when required.

Courage is also needed in the face of rapid change. Engineers must balance the
promise of innovation, including the emerging technologies of the previous
chapter, against the responsibility to protect the public from risks those
technologies introduce. Neither reflexive resistance nor uncritical adoption
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serves the public well; the responsible path weighs the benefit against risk
honestly, and proceeds with appropriate caution. Holding that balance,
embracing what is genuinely better, while refusing to be rushed past real risk, is
one of the defining challenges of contemporary engineering practice.

8.7 Communication as the Ethical Foundation

Communication is very important in engineering. Disputes begin as
communication failures that could have been prevented by clear communication.
They can be resolved through honest exchange, whether across a negotiating
table, before a mediator, or in a courtroom. An organization where information
flows freely, where concerns reach the people who can act on them, and where
bad news is welcomed rather than punished, is both more ethical and more
resistant to disputes than one where communication is filtered by fear.

For the individual engineer, communication is where professional responsibility
becomes visible. Raising a concern, documenting a decision, explaining a risk
plainly, and listening to a warning from someone lower in the hierarchy, are all
acts of communication that determine whether problems surface early or fester.
The technical skill that produces a sound analysis is wasted if the analysis is
never communicated clearly to the people who need it.

Building communication into how an organization operates, through defined
channels, honest reporting, and leaders who demonstrate that candor is safe, is
among the most effective things a practice can do to prevent and resolve disputes.
The connection is direct; the same open, honest communication that protects the
public also keeps disagreements small.

Honesty, competence, disciplined communication, careful documentation,
genuine objectivity, and the courage to act on the duty to the public are what
prevent disputes, what resolve them with integrity when they form, and what
sustain the trust the profession depends on.

Engineering will keep changing, through new technologies, new pressures, and
new kinds of dispute, but the core of professional responsibility has proven
durable across every such change. An engineer who internalizes these principles,
and who helps build organizations that embody them, protects the public, serves
clients well, resolves conflict without compounding it, and leaves the profession
stronger than they found it. This is what it means to practice engineering
competently and responsibly. It is the standard the public trusts engineers to
meet and the one the profession exists to uphold.
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CHAPTER9

Course Summary

Even the best-run engineering project generates disagreement, and not every
disagreement can be prevented. When a dispute does form, the engineer's task
shifts from avoiding conflict to resolving it without compounding the damage.
This course examined how engineering disputes are resolved, from an informal
conversation to a deposition under oath, and how an engineer's conduct at each
stage shapes the outcome, the cost, the relationships, and the engineer's own
standing. The key points covered in this course are highlighted below.

Negotiation is the engineer's first and most valuable tool. Interest-based
negotiation, grounded in objective technical criteria and a clear view of the
alternative if talks fail, resolves disputes faster, cheaper, and more privately than
any formal method, while preserving relationships and keeping the outcome in
the parties' hands.

Alternative dispute resolution sits between negotiation and court. Mediation,
guided by a neutral who helps the parties craft their own settlement, preserves
confidentiality and relationships and resolves most disputes that reach it. They
address conflict earlier and amicably.

Arbitration offers a private, binding alternative. Decided by arbitrators chosen
for technical expertise under frameworks such as the AAA's construction rules,
arbitration rewards documentation, clear method, and objective analysis, and its
finality raises the stakes of getting the analysis right. The arbitration clause that
was agreed at contract signing governs this process years later.

Litigation is the costly resolution of last resort. It turns on discovery, where
honest contemporaneous records become decisive, and on deposition testimony,
where discipline matters more than persuasion. Hindsight bias distorts the
judgment of past decisions, and technical matters must be communicated to non-
technical juries. The best position is to avoid litigation through the disciplined
practice that prevents disputes.

The expert witness must remain objective and not be an advocate. Retained by a
party but having honest, independent opinions, the expert must stay within
genuine competence and meet reliability standards, such as those set out in
Daubert and Federal Rule of Evidence 702. Objectivity is both the ethical duty and
the source of credibility.
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Forensic engineering depends on objectivity and method. The investigator
follows the evidence wherever it leads, preserves it carefully, traces failures to
their systemic roots, and resists pressure to reach a client's preferred conclusion.
Where an investigation reveals an ongoing danger, the duty to public safety can
override a client's wish for confidentiality.

Emerging technology changes the tools, not the duties. Artificial intelligence,
automation, and connected systems extend what engineers can do while testing
competence, responsible charge, and accountability. Guarding against
automation bias, attending to data integrity and security, and keeping human
judgment at the center preserve the responsibility that public trust depends on.

A dispute-resistant practice is built deliberately, through ethics treated as an
operational system, leadership that surfaces problems, maintained competence,
mentorship, institutional memory, and professional courage. The same qualities
that prevent disputes resolve them with integrity when they form and sustain the
public trust the profession is built on.

© Cadistics LLC Page 49



Engineering Dispute Resolution

References

AACE International. (2011). AACE international recommended practice no. 29R-
03: Forensic schedule analysis. AACE International.

American Arbitration Association. (2024). Construction industry arbitration rules
and mediation procedures. AAA. https://www.adr.org

American Society of Civil Engineers. (2012). Guidelines for forensic engineering
practice (2nd ed.). ASCE.

Dekker, S. (2014). The field guide to understanding human error (3rd ed.).
Ashgate.

Federal Rules of Evidence, Rule 702. Testimony by expert witnesses.

Fisher, R., Ury, W., & Patton, B. (2011). Getting to yes: Negotiating agreement
without giving in (3rd ed.). Penguin Books.

Kahneman, D. (2011). Thinking, fast and slow. Farrar, Straus and Giroux.

Leveson, N. G. (2011). Engineering a safer world: Systems thinking applied to
safety. MIT Press.

National Council of Examiners for Engineering and Surveying. (2023). Model
rules. NCEES. https://ncees.org

National Society of Professional Engineers. (2019). NSPE code of ethics for
engineers. NSPE. https://www.nspe.org/resources/ethics/code-ethics

Reason, J. (1990). Human error. Cambridge University Press.

Society of Construction Law. (2017). Delay and disruption protocol (2nd ed.).
Society of Construction Law.

U.S. Supreme Court. Daubert v. Merrell Dow Pharmaceuticals, Inc., 509 U.S. 579
(1993).

U.S. Supreme Court. Kumho Tire Co. v. Carmichael, 526 U.S. 137 (1999).

© Cadistics LLC Page 50



Engineering Dispute Resolution

Disclaimer

This course was prepared by Cadistics Courseware.
Copyright © Cadistics, LLC 2026. All rights reserved.

Educational Use Only
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the nature of Al-assisted content generation means that occasional errors or inconsistencies may
occur. Users are encouraged to critically evaluate the material and verify key technical details as
needed. Additionally, these courses do not include interactive elements or extensive visual aids
such as diagrams, charts, or illustrations unless explicitly stated.

By enrolling in and using these courses, participants acknowledge and accept that the content is
primarily text-based and generated through Al-assisted processes. The course provider assumes no
liability for any inaccuracies or omissions and advises professionals to apply their own judgment
and expertise when utilizing course materials in practical applications.
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