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Introduction to Engineering Contracts

. S

Definition and Importance of Engineering Contracts

Engineering contracts are legally binding agreements that formalize the obligations, rights, and expectations
among parties involved in the design, construction, and commissioning of engineering works. These contracts
serve as the cornerstone of engineering projects, defining how resources will be allocated, how risks will be
shared, and how responsibilities are distributed across different stakeholders including owners, engineers,
contractors, and subcontractors. In an industry characterized by complexity, high capital investment, and
multiple overlapping jurisdictions, engineering contracts provide structure, predictability, and legal recourse
(Jervis & Levin, 2005).

Contracts also establish the framework within which technical specifications are applied and enforced.
Without a contract, technical requirements lack enforceability. For this reason, engineers must not only be
proficient in technical design, but also be conversant in the contractual instruments through which their work
IS executed.

© Dr Jeelan Moghraby, 2026 1
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Legal Foundations and Enforceability

The enforceability of engineering contracts rests on fundamental principles of contract law, which are largely
derived from common law traditions in the United States.

A valid and enforceable contract typically requires the following elements:

e Offer and Acceptance: One party must make an offer that is accepted by another party, forming the
basis of mutual assent.

e Consideration: Each party must provide something of value, such as payment, services, or materials.

e Intent to Create Legal Relations: There must be a mutual intention that the agreement will be
legally binding.

e Legal Capacity and Purpose: The parties must be legally capable of entering a contract and the
contract must be for a lawful purpose.

When any of these elements are absent, the contract may be rendered void or voidable. Engineers, while not
acting as attorneys, must still recognize these foundational criteria to identify whether an agreement is legally
sound before proceeding with project execution (Sweet & Schneier, 2013).

The Role of Engineers in Contractual Relationships

The engineer plays a central role in engineering contracts, often occupying a dual capacity: both as a designer
and as the contract administrator or representative of the owner. In many standard forms of agreement, such
as those issued by the American Institute of Architects (AlA) or the Engineers Joint Contract Documents
Committee (EJCDC), the engineer is tasked with interpreting specifications, certifying payments, and
determining compliance with contractual documents.

This role introduces a potential conflict of interest: the engineer must balance the fiduciary duty to the owner
with a fair and impartial enforcement of the contract. Courts have historically upheld that while engineers may
act as agents of the owner, they also carry an obligation of neutrality in dispute resolution and inspection
decisions (Bruner & O’Connor, 2002).

Key Contract Structures in Engineering Practice

Contracts used in engineering are categorized by both delivery method and payment structure. Understanding
the fundamental types of contracts is critical to establishing the legal and operational context for project
delivery. Table 1 below outlines common contract structures used in engineering projects. It summarizes the
distinguishing characteristics and risk profiles of common engineering contract types.

© Dr Jeelan Moghraby, 2026 2
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Table 1: Common Types of Engineering Contracts by Structure and Payment Model

Contract Type Description Common Applications Risk Allocation

Lump Sum Contractor agrees to deliver . o

(Fixed Price) the work for a fixed price Well-defined scopes of work | High risk on contractor

Unit Price Payment is based on | Civil and infrastructure | Shared risk depending on
quantities of items completed | projects quantities

Cost Plus Fee Contractor is reimbursed for | Projects with  undefined High risk on owner
actual costs plus a fee scope

Guaranteed . . . .

. . | H f cost-plus with Design-buil fast-track . .

Maximum  Price ybrid of cost-plus with a cap e§|gn build and fast-trac Moderate risk sharing

on total cost projects

(GMP)

Essential Clauses in Engineering Contracts

To be effective, engineering contracts typically include several key clauses that govern performance, rights,
and remedies. These clauses include:

e Scope of Work: A detailed description of what the contractor is expected to perform.

e Time for Completion: Specifies deadlines and milestones, often with provisions for liquidated
damages.

e Payment Terms: Defines how and when the contractor will be paid.

¢ Dispute Resolution: Outlines procedures for resolving disagreements, often specifying mediation or
arbitration.

e Force Majeure: Addresses events beyond the control of parties, such as natural disasters or political
unrest.

Each clause must be drafted with precision to avoid ambiguity, which could otherwise result in disputes or
project delays.

Standard Forms and Industry Practice

Standard form contracts offer pre-drafted language and risk allocations that are widely accepted across the
industry. Examples include:

e AIA A201 (General Conditions of the Contract for Construction)
e EJCDC C-700 (Standard General Conditions of the Construction Contract)
e ConsensusDocs 200

© Dr Jeelan Moghraby, 2026 3
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These documents are periodically updated to reflect evolving legal precedents and industry norms. They
provide a benchmark for fairness and efficiency but still require project-specific customization (Smith et al.,
2017).

Ethical Dimensions of Contractual Work

Engineers are bound not only by legal standards but also by ethical mandates as prescribed by state licensing
boards and professional societies. For instance, the NSPE Code of Ethics mandates that engineers “shall issue
no statements, criticisms, or arguments on technical matters which are inspired or paid for by interested
parties, unless they have prefaced their comments by explicitly identifying the interested parties on whose
behalf they are speaking” (NSPE, 2023). This is especially relevant when interpreting specifications or
resolving disputes where engineers may be perceived to act in favor of a particular stakeholder.

Conclusion

This chapter introduced the foundational principles of engineering contracts, focusing on their legal
enforceability, structural typologies, and the critical role played by engineers in contract administration. The
validity of contracts relies on several key legal elements, and their structure must align with the project's
delivery model and risk profile. The engineer, as both a technical expert and contractual intermediary,
occupies a complex role that must balance legal obligations, ethical duties, and project execution needs.
Understanding these principles is essential for competent and responsible engineering practice.

© Dr Jeelan Moghraby, 2026 4
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Project Delivery Systems and Contract Types

Overview of Project Delivery Systems in Engineering

Project delivery systems define the organizational framework by which planning, design, and construction
services are procured and executed. In engineering practice, the choice of delivery system profoundly affects
contractual relationships, risk allocation, communication flow, and project success metrics. An engineer’s
understanding of these systems is vital to ensuring the appropriate legal and technical structures are in place
for effective project execution (CMAA, 2020).

The main project delivery systems in the U.S. include Design-Bid-Build (DBB), Design-Build (DB),
Construction Manager at Risk (CMAR), and Integrated Project Delivery (IPD). Each model presents unique
advantages, limitations, and contractual implications. The choice among them depends on the owner’s risk
tolerance, project complexity, schedule, and budget constraints.

Design-Bid-Build (DBB)

Design-Bid-Build remains the most traditional and widely used delivery method. It follows a linear
progression: the project is fully designed before bids are solicited and a contractor is selected. In this system,
the owner contracts separately with the designer (often the engineer or architect) and with the builder (see
Figure 1 below). This creates a clear division of roles and responsibilities, which can minimize conflicts of
interest but may also lead to inefficiencies due to the sequential nature of tasks.

From a contractual perspective, the engineer’s primary role is as a design professional and sometimes as the
owner’s representative during construction. However, the separation between design and construction often
leads to change orders when construction realities differ from the assumptions made during design.

© Dr Jeelan Moghraby, 2026 5
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Figure 1: Design-Bid-Build Process
Design-Build (DB)

In the Design-Build system, the owner contracts with a single entity responsible for both design and
construction (see Figure 2). This integrated approach often accelerates schedules and can reduce costs through
better coordination and reduced adversarial risk.
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Figure 2: Design-Build Process

However, this model alters the role of the engineer, who is typically employed or subcontracted by the design-
builder. This arrangement can raise ethical concerns, especially regarding the engineer’s obligation to public
safety and professional independence (AIA, 2014).
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Legally, the design-builder bears the risk for both design adequacy and construction performance. This can
simplify owner oversight but may create accountability gaps if not carefully structured.

Construction Manager at Risk (CMAR)

CMAR introduces a Construction Manager (CM) during the design phase to provide constructability input
and cost estimation (Figure 3). The CM later becomes the general contractor and guarantees a maximum price
(GMP). This approach allows for early collaboration yet maintains separate design and construction
responsibilities. An engineer may contract directly with the owner, and so must coordinate with the CM
during design development.
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Figure 3: Construction Manager at Risk (CMAR)

The CMAR model is particularly suited to large-scale public projects, where the owner seeks control over
design while benefiting from pre-construction expertise. However, CMAR involves complex contractual
arrangements and may expose the engineer to coordination risks.

Integrated Project Delivery (IPD)

IPD is an emerging model that promotes full collaboration among all primary parties, owner, designer, and
builder, through a multi-party agreement. The IPD philosophy is based on trust, transparency, and shared risk/
reward. This model is best suited for projects that demand high performance, innovation, or sustainability.
Legal enforceability relies on sophisticated joint agreements and robust dispute resolution mechanisms.

While IPD remains less common due to its legal complexity, it represents a shift in the industry toward
collaborative project environments. Engineers operating in IPD frameworks must be prepared to engage with
technical matters as well as governance and decision-making processes.
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Comparative Analysis of Project Delivery Systems

To understand the legal and practical distinctions among delivery systems, the Table 2 summarizes the key
features, and illustrates how delivery systems differ in contractual complexity, allocation of responsibilities,
and time efficiency.

Table 2: Comparison of Major Project Delivery Systems

Delivery Number of | Design Construction Risk Speed to

System Contracts  with | Responsibility | Responsibility | Allocation Delivery
Owner

Design-Bid- | Two (Engineer, | Engineer Contractor Segmented | Slower

Build Contractor)

Design- One (Design- | Design-Builder | Design-Builder | Centralized | Faster

Build Builder)

CMAR Two (Engineer, | Engineer CM (as | Shared Moderate
CM/Contractor) Contractor)

IPD Multi-party Shared Shared Integrated Faster (variable)
Agreement

Contract Types in Engineering Projects

The delivery system influences the type of contract used. Engineering contracts are typically defined by their
payment structures:

e Lump Sum Contracts involve a fixed price for the entire scope of work. They are common in DBB
where the scope is well-defined.

e Unit Price Contracts base payment on measured quantities. This is prevalent in civil and
infrastructure projects where quantities can vary.

e Cost-Plus Contracts reimburse the contractor for actual costs plus a fee. These are used in uncertain
or complex projects but require vigilant oversight.

e Guaranteed Maximum Price (GMP) contracts limit total payment while incentivizing cost
savings. Often used in CMAR and DB environments.

Each contract type carries different legal and financial implications. For example, under a cost-plus model,
the owner bears the risk of overrun unless capped by a GMP clause. In contrast, lump sum contracts transfer
greater financial risk to the contractor, who may inflate bids to hedge against uncertainty (Hinze, 2011).

© Dr Jeelan Moghraby, 2026 8
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Conclusion

Project delivery systems are the strategic backbone of engineering contracts. Whether the project is executed
through DBB, DB, CMAR, or IPD, each structure imposes specific legal and operational constraints on
engineers, owners, and contractors. Likewise, the selection of contract types, lump sum, unit price, cost-plus,
or GMP, shapes the financial and risk dynamics of the project. Engineers must be conversant not only in
technical specifications but also in how contractual structures influence their roles, responsibilities, and
liabilities. An informed selection of delivery method and contract type is essential to safeguarding project
outcomes and professional integrity.

© Dr Jeelan Moghraby, 2026 9
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Technical Specifications: Purpose and Structure

/ ? v~y

Introduction to Technical Specifications

Technical specifications are integral to the successful execution of engineering projects. While design
drawings provide graphical representations of the project, specifications define the qualitative and quantitative
standards that govern materials, workmanship, equipment, and administrative procedures. They bridge the
gap between conceptual design and physical construction, ensuring that performance, quality, and compliance
standards are met across all stages of the project lifecycle.

The use of written specifications is essential for guiding construction activities as well as establishing
enforceable criteria in contracts. Specifications serve as a legal instrument that holds contractors accountable
to predefined expectations. Moreover, they act as a communication tool among stakeholders, owners,
engineers, contractors, suppliers, promoting uniform understanding of project requirements (Rosenthal,
2020).

Purpose of Technical Specifications

The core purposes of technical specifications in engineering include:

e Defining the standard of quality for materials, fabrication, and installation.

e Describing performance criteria when prescriptive methods are not sufficient or desirable.

e Establishing testing, inspection, and submittal procedures that verify compliance.

e Clarifying administrative and procedural responsibilities, such as sequencing, reporting, and
coordination protocols.

e Protecting the owner’s interests by ensuring that all components meet safety and performance
thresholds.

e Facilitating pricing and bidding accuracy, reducing ambiguity in contractor interpretations.

© Dr Jeelan Moghraby, 2026 10
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In a contractual setting, the technical specification has legal standing. It is interpreted as part of the ““contract
documents,” alongside drawings, general conditions, supplementary conditions, and addenda. As such,
ambiguity or contradiction in specifications can result in disputes or claims, often placing engineers at the
center of interpretation and enforcement (Sweet & Schneier, 2013).

Components of Technical Specifications

Technical specifications are broadly categorized into three components:

e General Requirements (Division 01): These include project-wide administrative and procedural
information, such as submittals, quality control, temporary facilities, and scheduling protocols.

e Technical Specifications (Divisions 02-49): These detail specific materials, systems, and
installation requirements organized by trade or function.

e Supplementary Specifications: These project-specific modifications augment or override standard
specifications to tailor them to the unigque context of the project.

A well-organized specification is critical to coordination with drawings and schedules. Poorly written or
disorganized specifications can lead to scope gaps, misinterpretations, and project inefficiencies.

Standard Format: CSI MasterFormat

In the United States, the most widely used system for organizing specifications is the Construction
Specifications Institute (CSI) MasterFormat. This system provides a standardized framework for
categorizing specification content by divisions and sections, making it easier for engineers, architects,
contractors, and suppliers to locate and interpret information.

The CSI MasterFormat currently consists of 50 Divisions, grouped into facility construction, process
equipment, and site/civil elements.

Each division is broken down into sections following a three-part format:
Part 1 — General: Administrative and procedural requirements.
Part 2 — Products: Materials, components, and equipment.

Part 3 — Execution: Methods of installation, testing, and quality control.

Table 3 illustrates the standardized organization of a CSI specification section, promoting clarity and
consistency across engineering disciplines.

© Dr Jeelan Moghraby, 2026 11
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Table 3: Sample Structure of a CSI Specification Section

Part Title Content Example

1 General Submittals, quality assurance, references
2 Products Material standards, manufacturer specs
3 Execution Material standards, manufacturer specs

Types of Specifications: Prescriptive vs. Performance

Specifications are commonly categorized as either prescriptive or performance-based, depending on the
degree of flexibility and innovation permitted:

e Prescriptive Specifications detail exact materials, brands, dimensions, and installation methods.
They are typically used where the design team desires full control over the final product. However,
they may restrict contractor innovation and increase liability for the designer.

e Performance Specifications describe the expected outcome or performance criteria without
dictating how it must be achieved. These specifications allow contractors and manufacturers to
propose alternative solutions that meet or exceed the defined standards.

A hybrid approach, sometimes referred to as proprietary or reference specifications, incorporates elements
of both. Engineers must judiciously select the specification type based on project complexity, risk profile,
regulatory constraints, and the owner’s preferences (Hinze, 2011).

Coordination Between Specifications and Drawings

One of the most critical responsibilities in specification writing is ensuring consistency with the construction
drawings. While specifications provide the narrative, drawings present visual detail. Inconsistencies between
the two can lead to costly disputes and change orders.

Industry standards such as those from the Construction Specifications Canada (CSC) and the CSI’s
Project Delivery Practice Guide emphasize the following best practices:

¢ Avoid duplicating information in both drawings and specifications unless necessary.
e Clearly define which document governs in case of conflict.
e Use cross-referencing judiciously to link specifications and drawings.

© Dr Jeelan Moghraby, 2026 12
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Legal Significance and Dispute Potential

Specifications hold contractual weight. Courts have ruled that ambiguous or contradictory specifications may
lead to liability for the design professional, particularly if they result in misinterpretation or non-compliant
work (Bruner & O’Connor, 2002). Engineers must ensure that specifications are both technically accurate
and legally sound.

Additionally, engineers should be aware of order-of-precedence clauses, which designate which documents
prevail in the event of a contradiction. These clauses must be clearly articulated in the general conditions of
the contract.

Conclusion

Technical specifications are more than technical documents, they are legal instruments, communication tools,
and quality benchmarks central to engineering project delivery. Their structure, clarity, and coordination with
drawings directly affect the enforceability of contracts and the successful execution of engineering intent. A
strong understanding of the MasterFormat system, specification types, and legal considerations equips
engineers to write and interpret specifications effectively, reducing the risk of conflict and enhancing project

quality.
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Writing and Interpreting Specifications

The Critical Role of Specification Writing in Engineering Practice

The act of writing specifications is a cornerstone of professional engineering services. Specifications translate
conceptual design into actionable criteria that contractors must follow. They delineate quality expectations,
construction methods, and compliance requirements, functioning simultaneously as technical directives and
enforceable legal documents.

Poorly written specifications have been consistently identified as a primary cause of construction claims,
disputes, cost overruns, and quality deficiencies (Jervis & Levin, 2005). As such, engineers must develop both
technical precision and legal literacy when composing and interpreting specifications.

A specification that is vague, ambiguous, or inconsistent can mislead bidders, result in noncompliant
construction, or trigger costly litigation. Conversely, clear, concise, and coordinated specifications ensure that
all project stakeholders share a common understanding of what is to be built, how it is to be executed, and
how compliance will be verified.
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Fundamental Principles of Specification Writing

High-quality specifications rest on three essential principles: clarity, consistency, and enforceability. These
principles must guide both the language and structure of specifications.

e Clarity requires avoiding vague terms, subjective phrases, or overly complex sentences. Terms such
as “as necessary,” “acceptable,” or “to the satisfaction of the engineer” invite interpretation and should
be replaced with measurable criteria.

e Consistency demands alignment between specifications, drawings, and other contract documents.
Terminology, dimensions, and references must match across all platforms.

e Enforceability is achieved by using mandatory language and unambiguous directives. Specifications
must state obligations, not preferences, in order to be legally binding.

Engineers must also consider the reader. Specifications are read by a wide range of personnel, project
managers, contractors, subcontractors, inspectors, and suppliers, each of whom may have varying levels of
technical expertise. Thus, the language must be technically accurate, yet universally understandable.

Mandatory, Permissive, and Prohibitive Language

Specification language falls into three categories, mandatory, permissive, and prohibitive, each with distinct
legal consequences. These categories must be used with care, as their interpretation influences compliance
and liability.

e Mandatory Language uses terms such as “shall,” “must,” and “is required to.” These terms establish
obligations and leave no room for discretion.

e Permissive Language includes “may” or “is permitted to,” which provides options but does not
require action.

e Prohibitive Language uses “shall not” or ““is not permitted to,” which clearly restricts certain actions
or materials.

Ambiguity often arises when inconsistent or mixed language is used within the same section. For example, a
clause stating that “Contractor shall provide an acceptable waterproofing membrane”’ raises questions about
who determines what is acceptable. Instead, the clause should specify a performance standard, manufacturer,
or ASTM test criteria. Table 4 illustrates how specification language influences enforceability and contractor
obligations.
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Table 4: Examples of Specification Language and Their Interpretations

Language Type | Example Clause Legal Interpretation
€ 1 hall i 1 ASTM D226 T I . .
Mandatory Contractor S all install - AS 6 Type Required, non-negotiable
underlayment.
Permissive “Contractor may use alternative fasteners if approved.” | Optional, subject to approval
Prohibitive “Use of wood-based sheathing is not permitted.” Explicitly barred

Avoiding Common Pitfalls in Specification Writing

Engineers often make several recurring errors when preparing specifications, many of which can have legal
or operational consequences:

e Redundancy and Contradictions: Repeating requirements across sections increases the risk of
conflict. Engineers should use cross-referencing and avoid restating provisions unnecessarily.

e Over-Specification: Including excessive detail or referencing obsolete standards can create
confusion or prevent the use of superior alternatives.

e Under-Specification: Failing to define critical performance thresholds leaves room for non-
compliant substitutions.

e Brand Name Bias: Listing specific manufacturers without equal alternatives may violate public
procurement rules or result in anti-competitive practices.

Specifications should be routinely reviewed by another professional prior to issuance. Peer reviews can catch
errors, inconsistencies, and opportunities for refinement that the original author may overlook.

Interpreting Specifications During Construction

During construction, engineers often serve as interpreters of the specification documents, resolving
ambiguities or verifying whether work is compliant. Courts generally interpret specifications using the
doctrine of contra proferentem, which construes ambiguous contract language against the party that drafted
it, usually the design professional (Bruner & O’Connor, 2002). Therefore, engineers bear significant risk
when their specifications are not precise.

The order of precedence among contract documents, often stated in the General Conditions, further guides
interpretation. In cases where specifications and drawings conflict, the governing document must be identified
clearly in the contract. Engineers must also be careful when issuing clarifications or RFIs (Requests for
Information), as these communications may legally modify the contract documents if not properly
documented.
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Specification Hierarchy and Conflict Resolution

Within the technical specification, hierarchy must be maintained between general requirements, technical
sections, and manufacturer recommendations. For example, the General Requirements (Division 01) typically
override the administrative provisions of individual technical sections unless stated otherwise. WWhen conflicts
arise between documents or within specifications themselves, the contract should contain a conflict
resolution clause indicating whether the stricter requirement prevails or if a specific order of documents
should be followed. Table 5 outlines a typical hierarchy for resolving document conflicts, ensuring contractual
clarity.

Table 5: Sample Specification Conflict Resolution Hierarchy

Document Tier Priority Level
Addenda and Change Orders Highest
Technical Specifications High
Construction Drawings Medium
General Conditions Medium
Proposal or Contractor Submittals Lowest

Use of Referenced Standards and Codes

Specifications often incorporate industry standards by reference, such as ASTM, ANSI, ASCE, or AISC
standards. While this streamlines the document and leverages widely accepted criteria, it also introduces
potential pitfalls.

Engineers must:

e  Confirm that the most current and applicable version of the standard is cited.
e Ensure that referenced standards are available and understood by all project parties.

e Be aware that referencing a standard does not automatically include commentary or guidance
documents, which may not be legally binding.

Conclusion

The act of writing and interpreting specifications is a technical and legal endeavor that demands clarity,
accuracy, and consistency. Engineers must avoid ambiguous language, ensure enforceability, and maintain
alignment with drawings and other contract documents. Specification interpretation during construction
requires knowledge of legal doctrines, contract precedence, and conflict resolution principles. Ultimately,
well-crafted specifications safeguard project quality, minimize disputes, and uphold the engineer’s
professional obligations. Mastery of these skills is essential to sound engineering practice.
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Risk Allocation and Legal Liability

Understanding Risk in Engineering Contracts

Risk is inherent in every engineering project. It arises from uncertainties in cost, schedule, performance,
environmental conditions, materials, labor, and even legal interpretations. Contracts serve as the principal tool
through which these risks are allocated among project participants. The core purpose of risk allocation is to
assign responsibility to the party best positioned to manage or mitigate that risk (Hinze, 2011). Failure to
appropriately allocate risk can result in disputes, financial losses, or catastrophic project failure.

Effective risk management begins during contract formation, when parties negotiate terms and conditions that
define responsibilities, performance obligations, and remedies in case of noncompliance. Engineers must
understand how risks are distributed. They also need to understand how their professional liability may be
implicated by poor design, negligent administration, or ambiguous specifications.

Types of Project Risks and Their Allocation

The risks encountered in engineering contracts can be broadly categorized into several types. Their allocation
depends on the delivery system, contract type, and negotiation leverage of the parties involved. Table 6
categorizes key risks in construction and engineering contracts, highlighting typical allocation practices under
U.S. contract law.

In many cases, contractual provisions override default legal principles. For example, a “differing site
conditions” clause may shift geotechnical risk to the owner even though, under common law, the contractor
assumes unknown condition risks unless told otherwise.
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Table 6: Common Project Risks and Allocation Responsibilities

Risk Type Description Common Allocation

Design Deficiency Errors or omissions in plans or specifications Engineer

Construction Defect Faulty workmanship or materials Contractor

Site Conditions Unknown subsurface or environmental conditions Owner or shared

Schedule Delay Late delivery of materials, weather, labor issues Shared or Contractor

Regulatory Compliance | Failure to meet code or permit requirements Shared

Force Majeure Natural disasters, war, strikes Typically Owner

Third-party Claims Property damage or injury to third parties Shared  with  insurance
mechanisms

Indemnification and Hold Harmless Clauses

One of the most powerful legal tools for risk allocation is the indemnification clause. These clauses require
one party (typically the contractor or consultant) to compensate another party for losses arising from specific

events or claims.

An example clause might read:

“Consultant shall indemnify, defend, and hold harmless the Owner from and against all claims, damages,

losses, and expenses arising out of negligent performance of the Work.

2

The scope of indemnification must be carefully drafted. Broad clauses that indemnify against “any and all
claims” may be unenforceable in some jurisdictions, particularly when they seek to cover a party’s own
negligence. In states such as California and Texas, anti-indemnity statutes limit how much liability can be
contractually shifted (Bruner & O’Connor, 2002).

Insurance Requirements and Bonding

Insurance and bonding are financial mechanisms used to mitigate risk. Contracts typically require contractors
and design professionals to carry specific types of insurance:

e General Liability Insurance: Covers bodily injury and property damage.

e Professional Liability (Errors and Omissions) Insurance: Covers design-related negligence.
e Builder’s Risk Insurance: Covers damage to the work during construction.

¢ Performance Bonds: Guarantee completion of the work.

e Payment Bonds: Ensure subcontractors and suppliers are paid.
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While these instruments transfer financial risk to third parties (insurers or sureties), they do not eliminate legal
liability. Engineers must ensure that their coverage aligns with the services being performed and that
contractual language does not expand their exposure beyond insurable risks.

Force Majeure and Unforeseen Events

Force majeure clauses provide relief to parties affected by extraordinary events beyond their control, such as
earthquakes, pandemics, wars, or labor strikes. These clauses typically extend deadlines or excuse
performance without penalty.

However, the enforceability of force majeure provisions depends on precise drafting. Courts scrutinize
whether the event was truly unforeseeable and whether the impacted party took reasonable steps to mitigate
delay or damage (Sweet & Schneier, 2013).

In the context of engineering, force majeure may delay submittals, inspections, or project reviews. Engineers
must document all impacts and maintain clear communication to preserve contractual protections.

Flow-down Clauses and Subcontractor Liability

In large projects, many responsibilities are delegated to subcontractors. Flow-down clauses ensure that
subcontractors are bound by the same requirements imposed on the prime contractor. For example, if the main
contract requires LEED certification, the electrical subcontractor may be required to provide low-emission
components.

Flow-down clauses protect the owner and engineer by creating uniform obligations across tiers. However,
they can also expose the engineer to liability for subcontractor performance, particularly if the engineer
approved or relied upon defective submittals or installations.

Disclaimers and Limitation of Liability

To manage liability, many contracts include disclaimers or limitation of liability clauses.

A typical engineer’s contract might state:

“Engineer’s liability shall be limited to the fees received for services rendered under this Agreement.”
While such clauses are enforceable in many jurisdictions, they may be subject to judicial scrutiny if found

unconscionable or contrary to public policy. Additionally, public contracts may prohibit limitations of liability
altogether, especially where public safety is involved.
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Disclaimers must also be drafted clearly. Courts have struck down clauses buried in obscure contract sections
or written in ambiguous terms. Therefore, engineers should consult legal counsel before incorporating such
language into professional service agreements.

Legal Doctrines Affecting Risk Allocation

Several legal doctrines influence how courts interpret risk in engineering contracts:

e Spearin Doctrine (U.S. v. Spearin, 1918): In federal construction, if a contractor follows flawed
owner-provided specifications, the owner, not the contractor, is liable for resulting defects.

e Economic Loss Rule: Bars recovery of purely financial losses under tort law unless a duty
independent of the contract exists.

e Professional Standard of Care: Engineers are held to the care, skill, and diligence normally
exercised by members of the profession under similar conditions.

Engineers should understand these doctrines, as they form the backdrop against which courts assess liability
and enforce contracts.

Conclusion

Risk is an unavoidable component of engineering and construction projects. The role of contracts is to allocate
this risk in a manner that is fair, transparent, and legally enforceable. Engineers, while not acting as legal
counsel, must understand how contractual clauses, indemnities, insurance, force majeure, disclaimers, affect
their professional exposure. They must also recognize how design decisions, documentation practices, and
communication protocols influence liability during project execution. By understanding and managing these
risks, engineers can protect their clients, projects, and professional reputations.
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Bidding, Procurement, and Award Procedures

Overview of the Bidding and Procurement Process

The procurement process is the method by which owners solicit, evaluate, and contract with qualified entities
to deliver construction services. It is a critical stage in the project lifecycle that translates engineering designs
into executed contracts. For public projects, procurement is governed by state and federal statutes designed to
ensure transparency, fairness, and cost-efficiency. Private sector projects enjoy greater flexibility but still rely
on structured procedures to minimize risk and secure capable contractors.

Engineers are often involved in developing procurement documents, preparing bid packages, advising on
contractor selection, and responding to bidder inquiries. Their role may extend to bid evaluation and
recommendation for award. A firm understanding of procurement methods and bidding protocols is essential
to ensuring compliance with both ethical standards and legal mandates (Cushman et al., 2019).

Types of Procurement Methods

Procurement can be conducted through various approaches, each suited to the project's complexity, risk
profile, and delivery method. The two primary methods are competitive bidding and qualifications-based
selection (QBS).

e Competitive Bidding is used predominantly in construction contracts, particularly for public works.
The award is generally made to the lowest responsive and responsible bidder. The method promotes
price transparency but may underemphasize qualifications.

¢ Qualifications-Based Selection (QBS) is typically used for professional services, including
engineering and architectural design. Under QBS, firms are evaluated based on competence, past
performance, and capacity. Price is negotiated only after the most qualified firm is selected, as
mandated by the Brooks Act for federally funded design services (Brooks Act, 1972).
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Additional hybrid models include:

e Best Value Procurement, where both price and qualitative criteria (e.g., technical approach,
experience) are scored.

e Sole Source or Negotiated Procurement, used in urgent or proprietary situations where competition
is impractical.

The Engineer’s Role in Procurement Documentation

The engineer contributes significantly to the preparation of procurement and bidding documents. These
documents typically include:

e Advertisement for Bids: Public notice inviting contractors to submit bids.

e Instructions to Bidders: Rules and procedures governing the bid submission process.
e Bid Form: Standardized form for pricing and acknowledgments.

e Specifications and Drawings: Technical requirements forming the basis of the bid.

e General and Supplementary Conditions: Legal and administrative provisions.

e Addenda: Revisions or clarifications issued during the bid period.

Engineers must ensure that bid documents are complete, accurate, and internally consistent. Errors in these
documents can result in flawed bids, disputes, or even litigation. Moreover, the documents must clearly define
responsiveness (completeness of bid submission) and responsibility (legal, financial, and technical
capability of the bidder) as award criteria.

Bid Evaluation and Contractor Selection

After the bid opening, the engineer may be tasked with evaluating the submissions. In a typical low-bid
scenario, the following factors are assessed:

e Bid amount

e Compliance with instructions

e Acknowledgement of addenda

e Completion of bid forms and certifications

e Evidence of bonding, insurance, and licensing
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For non-price-based or hybrid procurements, additional evaluation criteria may include:

e Project experience

e Financial stability

e Key personnel qualifications
e Construction schedule

e Safety record

Common Steps in the Bid Evaluation Process:

Step 1. Public Opening of Bids
Step 2. Tabulation and Verification
Step 3. Responsiveness Check

Step 4. Responsibility Analysis
Step 5. Bid Clarifications (if needed)
Step 6. Recommendation for Award

The engineer's recommendation is typically submitted to the owner, who retains final decision authority.
However, the engineer's analysis may be relied upon in defending the fairness or legality of the award,
particularly in public projects.

Bid Protests and Legal Considerations

Bid protests are formal challenges raised by bidders who believe the award process was unfair or violated
procurement rules.

Common grounds for protest include:

o Alleged favoritism or conflict of interest
e Improper bid disqualification

e Ambiguities in bid documents

e Failure to adhere to published criteria

In public sector contracts, protests must be handled according to local or agency-specific procedures.
Engineers involved in the procurement process must maintain neutrality and thorough documentation to
withstand scrutiny and protect against allegations of impropriety.

Under the Federal Acquisition Regulation (FAR) and similar state-level codes, engineers may also be
subject to conflict-of-interest disclosures. For example, if an engineer who helped write bid documents also
has a financial interest in one of the bidding firms, the process could be made invalid.
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Bonding Requirements in Bidding

To protect the owner from contractor default, most bid packages require several types of surety bonds:

e Bid Bond: Guarantees the bidder will enter into a contract if awarded.
e Performance Bond: Ensures completion of the work according to contract terms.
e Payment Bond: Guarantees payment to subcontractors and suppliers.

These bonds are essential in public projects and often mandated by the Miller Act (1935) for federal
construction contracts over $150,000. Engineers will need to verify that bond documentation complies with
contract requirements and jurisdictional standards.

Regulations Governing Public Procurement

Public procurement is subject to rigorous legal oversight at federal, state, and municipal levels. The following
statutes are particularly relevant:

e Brooks Act (40 U.S.C. 1101): Requires QBS for design services in federal projects.

e Miller Act (40 U.S.C. 3131): Mandates payment and performance bonds for federal construction.

e Federal Acquisition Regulation (FAR): Governs all aspects of federal procurement.

e State Public Contract Codes: Vary by jurisdiction but generally mandate competitive bidding,
disclosure requirements, and public record access.

Engineers engaged in public projects need to be familiar with these regulations, as violations can result in
award cancellation, fines, or debarment from future contracts.

Conclusion

Bidding and procurement processes are critical to the success and integrity of engineering projects. Whether
through competitive bidding, qualifications-based selection, or hybrid models, the procurement phase must
be conducted with transparency, legal rigor, and technical accuracy. Engineers play a vital role in developing
bid documents, evaluating submissions, and advising owners on award decisions. Their actions must conform
to ethical standards, statutory requirements, and professional diligence. A solid grasp of procurement law, bid
evaluation, and bonding requirements is essential for every engineer involved in contract administration.
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Submittals, RFIs, and Contract Administration

Introduction to Contract Administration in Engineering Projects

Contract administration encompasses the suite of responsibilities engineers perform after the contract is
awarded and construction commences. It includes document management, performance monitoring, quality
assurance, payment certification, and dispute mitigation. As the owner’s representative, or an independent
party depending on the contract model, the engineer plays a central role in ensuring that the construction
complies with the contract documents, including specifications, drawings, and applicable codes (Hinze,
2011).

Effective contract administration requires a clear understanding of submittal procedures, Requests for
Information (RFIs), field reports, and change documentation. Poor contract administration can lead to
disputes, safety violations, and project delays. Conversely, disciplined and methodical administration protects
the interests of all parties and provides a traceable record of performance and compliance.

Submittals: Definition and Function

Submittals are pre-construction and construction-phase documents provided by the contractor to the engineer
or architect for review. They include:

e Product data

e  Shop drawings

e Material samples

o Certifications

e  Operations and maintenance (O&M) manuals
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These documents verify that the contractor intends to use materials and assemblies that conform to the project
specifications. Submittals are not contract documents in themselves but are necessary for quality control and
project coordination.

Submittals also serve to identify any deviations from the contract documents.

Engineers reviewing submittals must check for:

e Conformance with specifications

e  Compatibility with other materials or systems
e Dimensions and spatial coordination

e Manufacturer installation requirements

The submittal review process must be structured and timely. Excessive delays in review can impede
construction schedules and expose the engineer or owner to claims for delay damages. Most contracts stipulate
review timeframes, such as 10 or 15 business days from receipt.

Submittal Review Notation and Legal Risk

Engineers typically respond to submittals using standardized notations such as:

e “Approved”

e “Approved as Noted”

e “Revise and Resubmit”
e “Rejected”

Each of these responses carries legal and procedural weight. For instance, “Approved as Noted”” may imply
conditional approval, however, it can also generate confusion if not accompanied by clear redline comments.

Importantly, most standard contracts include language limiting the scope of submittal review. The EJCDC
C-700 and AlA A201 both state that review is solely for conformance with design intent and does not relieve
the contractor of responsibility for errors or compliance (EJCDC, 2018; AlA, 2017).

RFIs: Purpose and Procedure

Requests for Information (RFIs) are formal queries submitted by the contractor to the engineer for clarification
of contract documents. RFIs are essential for resolving ambiguities, detailing unforeseen conditions, or
interpreting specifications and drawings. They are a normal part of the construction process but can also be
misused as delay tactics or grounds for claims.

© Dr Jeelan Moghraby, 2026 27




Contracts And Specifications In Engineering — K0O4-016

RFIs must be:

e Written and traceable

e Assigned a unique identifier

e Responded to within a contractual or reasonable timeframe
e Stored in a project record system

Best practices in RFI management include establishing a log, categorizing RFIs by urgency and subject, and
tracking time-to-response. Engineers should avoid issuing overly complex responses or informal
interpretations outside the formal RFI channel. Figure 3 outlines the typical flow of an RFI in a construction
project, emphasizing formal handling and traceability.

Contractor Submits RFI

}

Engineer Logs RFI

|

Engineer Reviews and Responds

}

Contractor Recelves Response

}

Response Becomes Record

Figure 4: Sample RFI Workflow

RFIs can later become critical evidence in claims and disputes. For this reason, responses must be consistent
with the contract documents and should be reviewed carefully, especially if they modify the scope or intent
of the original design.

Engineer’s Role in Field Observations and Documentation

As part of contract administration, the engineer conducts site visits to observe progress, verify compliance,
and assess workmanship. This role does not include direct supervision, which remains the contractor’s
responsibility.
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Observations are typically documented through:

e Daily Reports or Field Reports
e Photographic Logs

¢ Non-Conformance Reports

e Meeting Minutes

These documents serve as a factual record of site conditions and actions taken. In cases of disputes or litigation,
these records are often used to reconstruct events and assess accountability.

While engineers must report observable deviations from the contract documents, they are generally not liable
for detecting latent defects unless explicitly assumed in the contract (Sweet & Schneier, 2013). Still, ethical
obligations under the NSPE Code of Ethics require engineers to act if public safety is compromised.
Submittal and RFI Software Platforms

Many firms now use digital platforms such as Procore, Newforma, or Bluebeam Revu to manage
submittals and RFIs. These platforms enhance traceability, enforce deadlines, and provide analytics. The
engineer is obliged to ensure that the digital tools align with contract procedures, and maintain a secure,
retrievable audit trail.

Payment Certification and Schedule of Values

Contract administration also includes reviewing the contractor’s Schedule of Values (SOV) and Payment
Applications. The SOV breaks down the total contract price into discrete work items, forming the basis for
progress payments. Engineers must:

e Verify claimed progress
e  Assess retained amounts
e Approve or reject payment applications

Certifying payment does not imply acceptance of work quality unless otherwise stated. It merely confirms
that the work appears to be substantially complete as per the reported percentages.

© Dr Jeelan Moghraby, 2026 29




Contracts And Specifications In Engineering — K0O4-016

Contract Closeout and Final Documentation

Toward the end of the project, engineers oversee closeout procedures, which include:

e Final inspections

e Punch lists

o  O&M manual submittals
e As-built drawings

e Warranties and certificates

Timely and thorough closeout ensures that contractual obligations are fulfilled and that project documentation
is archived for future use. Delays in closeout may hold up final payments or extend warranty liabilities.

Conclusion

Submittals, RFIs, and contract administration form the procedural backbone of engineering projects during
construction. Engineers must apply careful judgment, document all interactions, and respond to contractor
inquiries in a timely and legally defensible manner. The importance of traceability, accuracy, and consistency
cannot be overstated, as these factors influence not only project success but also potential liability. Mastery of
these tools and protocols is essential for engineers tasked with safeguarding both design integrity and
contractual compliance.
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Changes, Claims, and Dispute Resolution
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Introduction: The Inevitability of Change in Engineering Projects

Construction and engineering projects are complex, multi-party undertakings where change is not only
inevitable, it is expected. Despite the best efforts in planning, design, and coordination, unforeseen conditions,
scope evolutions, regulatory changes, or design clarifications often necessitate deviations from the original
contract. Managing these changes effectively is essential to maintaining project schedule, cost control, and
legal clarity.

Moreover, where changes become contentious or unaddressed, they often give rise to claims, which are
formal requests for additional time, money, or other contract adjustments. Left unresolved, claims may
escalate into disputes, requiring structured resolution through negotiation, mediation, arbitration, or litigation
(Cushman et al., 2019).

Engineers play a central role in this process, documenting change, assessing entitlement, and maintaining
neutrality where required by their contractual or ethical obligations.

Contract Changes: Authorization and Documentation

Contract changes are modifications to the original scope, cost, time, or means and methods of performance.
Most standard contracts define three principal mechanisms for effecting these changes:

1. Change Orders: Formal, bilateral documents that adjust the contract price, time, or scope with
agreement from both parties.

2. Construction Change Directives (CCD): Unilateral directives issued by the owner (or the engineer
acting on the owner’s behalf), typically used when time constraints prevent immediate agreement.
They allow the work to proceed while cost or time implications are determined.

3. Minor Changes in Work: Often limited to non-cost-affecting changes, authorized by the engineer,
such as clarifications or administrative adjustments.
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Each change must be documented thoroughly and in accordance with contract procedures. Unauthorized
work, even if necessary, may not be compensable, and contractors performing work without written change
authorization do so at their own risk (Hinze, 2011).

Causes of Change Orders

Change orders arise from multiple sources, including but not limited to:

e  Errors or omissions in design documents

e Unforeseen subsurface conditions

e Regulatory revisions or permit delays

e  Owner-initiated scope changes

e Material or equipment substitutions

e Weather-related impacts beyond normal expectations

The flow illustrated in Figure 4 shows typical pathways by which contract changes are initiated, each with
distinct procedural and legal triggers.
Design Omission JEemendl Scope Clarification
Unforeseen Conditions temmsdl Changed Site Conditions Clause

e dl Scope Expansion

e Schedule Adjusiments

@ MondoScience

Figure 5: Common Causes of Contract Changes

Engineers should always respond to change requests with impartial technical analysis, considering
specification intent, code compliance, constructability, and scheduling implications.
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Claims: Grounds and Procedure

A claim is a formal demand by one party (typically the contractor) for additional compensation, time, or relief
due to events believed to be beyond their control or responsibility.

Claims must generally meet three criteria:

1. Adeviation from the contractual expectations.
2. A demonstrable cost or time impact.
3. Timely written notice and substantiating documentation.

Common claim types include:

e Delay and disruption claims

o Differing site condition claims

e Acceleration claims (constructive or directed)

e Cardinal change claims (scope change so severe it constitutes contract breach)
e Defective specifications claims (e.g., failure under the Spearin Doctrine)

Contract documents such as the AIA A201 and EJCDC C-700 specify detailed claim procedures, including
time limits for notice (often within 21 days of the event), format of submission, and appeal paths.

Claim Evaluation and Engineer’s Role

In many contracts, the engineer or architect serves as the Initial Decision Maker (IDM) who reviews claims
and renders findings. This quasi-judicial role requires neutrality and strict adherence to contract terms.

The engineer evaluates:

e Factual and schedule records

e  Submittals and RFIs

e Correspondence and meeting minutes
e Compliance with notice provisions

While engineers are not final arbiters, their recommendations often form the basis for owner decisions or
further dispute resolution. Because of this, engineers should carefully document the rationale for all claim-
related decisions and maintain consistency in interpretation to avoid allegations of bias or negligence (Sweet
& Schneier, 2013).

© Dr Jeelan Moghraby, 2026 33




Contracts And Specifications In Engineering — K0O4-016

Dispute Resolution Mechanisms

When claims cannot be resolved at the project level, they escalate into disputes, requiring formal resolution.
The most common methods include:

e Negotiation: Informal, direct discussions between parties.

e Mediation: Non-binding facilitated settlement discussions with a neutral third party.

e Arbitration: Binding decision made by a neutral arbitrator or panel; generally faster and less
expensive than litigation.

e Litigation: Court proceedings, public record, with rights to appeal.

Table 7 compares key characteristics of dispute resolution processes available in engineering contracts.

Table 7: Comparison of Dispute Resolution Methods

Method Binding? | Confidential? | Cost Speed Control Over
Outcome

Negotiation | No Yes Low Fast High

Mediation | No Yes Moderate Moderate Moderate

Avrbitration | Yes Yes Moderate to High | Fastto Moderate | Low

Litigation | Yes No High Slow None (court decides)

Most modern contracts include dispute resolution clauses specifying the preferred method. For example, the
ConsensusDocs 200 mandates mediation prior to arbitration or litigation. If these clauses are absent or poorly
drafted, parties may face jurisdictional uncertainty or procedural conflict.

Avoiding Disputes Through Proactive Administration

The best dispute resolution strategy is dispute avoidance.
Engineers can support this by:

e Maintaining detailed and contemporaneous records

e Conducting timely reviews of RFIs and submittals

¢ Providing consistent interpretations and decisions

e Engaging in clear, professional communication

e Educating owners and contractors on contract procedures

By fostering a culture of documentation, transparency, and respect for the contract, engineers help insulate
projects from avoidable conflict.
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Conclusion

Change orders and claims are inevitable in engineering projects, but their impact can be mitigated through
rigorous documentation, fair evaluation, and timely communication. Engineers must navigate a complex
landscape of technical assessment and legal protocol, often serving as the first point of analysis in resolving
conflicts. A thorough understanding of contractual change procedures, claims processes, and dispute
resolution options is essential for any engineer involved in project delivery. Their professional judgment,
integrity, and technical accuracy shape the path from dispute to resolution.

© Dr Jeelan Moghraby, 2026 35




Contracts And Specifications In Engineering — K0O4-016

Regulatory and Ethical Responsibilities

Introduction: The Legal and Ethical Foundation of Engineering Contracts

Engineering is a licensed profession entrusted with safeguarding public health, safety, and welfare. Engineers
engaged in contractual practice must therefore adhere to a dual framework: regulatory compliance
established by state and federal law, and ethical standards codified by licensing boards and professional
societies. These obligations do not merely supplement contractual duties, they define the boundaries within
which contracts can lawfully and ethically operate.

Contractual obligations, if they conflict with regulatory rules or ethical codes, do not absolve engineers of
their professional responsibilities. An engineer who blindly follows contractual direction at odds with
regulatory requirements or ethical standards may be subject to disciplinary action, loss of license, or civil
liability (NSPE, 2023).

Licensure and Regulatory Oversight in the United States

In the U.S., engineering licensure is regulated at the state level. Each state maintains a licensing board
(commonly named the State Board of Professional Engineers or similar) that enforces practice acts, registers
professional engineers (PEs), and investigates misconduct.

Engineers performing services that impact the public or that are offered to the public must be licensed in the
jurisdiction where the work is performed. Most states adopt model law frameworks promulgated by the
National Council of Examiners for Engineering and Surveying (NCEES), but state-specific statutes and
administrative codes vary.
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Key regulatory requirements include:

e Holding a valid PE license before sealing or certifying plans

e Adhering to continuing education or Professional Development Hours (PDHS)
¢ Reporting knowledge of unsafe practices or violations by other engineers

o Cooperating with investigations and disciplinary procedures

Failure to comply may result in administrative penalties, including fines, suspension, or revocation of
licensure.

Ethical Responsibilities of the Professional Engineer

The ethical standards expected of engineers are codified in model codes such as the NSPE Code of Ethics
for Engineers, as well as in state statutes and board rules.

The NSPE code outlines several fundamental canons, including:

Hold paramount the safety, health, and welfare of the public
Perform services only in areas of competence

Issue truthful and objective public statements

Act for each employer or client as faithful agents

Avoid deceptive acts

Conduct themselves honorably, responsibly, and lawfully

o gk wpdE

These canons are supported by specific rules of practice and professional obligations. For example, if an
engineer observes that a specification requires use of a product that fails to meet safety standards or violates
code, they are ethically (and sometimes legally) bound to disclose the issue, even at the risk of client
displeasure.

Conlflict of Interest and Disclosure Obligations
Conflicts of interest can severely compromise an engineer’s ethical standing and the integrity of a contract.

Common conflict scenarios include:

e Recommending a subcontractor or supplier in which the engineer has a financial interest
¢ Reviewing shop drawings prepared by a firm owned by a relative
e Participating in procurement decisions while also serving as a project consultant
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Disclosure is the minimum ethical requirement. In many cases, even disclosed conflicts may not be
permissible under public contract law. For example, the Federal Acquisition Regulation (FAR Subpart
9.5) restricts participation by contractors in procurement activities if they have access to non-public
information or have influenced contract requirements.

Engineers should avoid all appearances of impropriety, and must recuse themselves when impartiality cannot
be maintained.

Compliance with Federal and State Procurement Laws

Engineers involved in public projects are required to understand the legal frameworks that govern
procurement processes.

Key statutory regimes include:

e The Brooks Act (1972): Requires qualifications-based selection for federal architectural and
engineering services.

e The Miller Act (1935): Governs bonding requirements for federal construction projects.

e Federal Acquisition Regulation (FAR): Sets comprehensive rules for all federal contract
procedures.

e State Public Contract Codes: Establish bidding, award, and contract performance obligations for
public projects.

Noncompliance with these rules, whether by direct action or by failure to report known violations, can result
in contract termination, debarment, and reputational damage. Engineers will need to ensure that all aspects of
their contractual work adhere to the applicable public procurement laws.

Engineering Malpractice and Legal Accountability

Ethical breaches or regulatory violations can expose engineers to civil liability under tort or contract law.
Engineering malpractice typically involves allegations that the engineer failed to meet the standard of care
expected of a licensed professional, resulting in damages to a third party.

Claims may be brought by:

e Project owners

e Contractors or subcontractors

e Third parties injured by defective design
e Regulatory bodies
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To mitigate liability, engineers must maintain professional liability insurance (E&O coverage), follow
documentation best practices, and avoid language in contracts that expands their obligations beyond the
standard of care. For instance, agreeing to "design without error" or “guarantee construction outcomes” may
be interpreted as a warranty, exposing the engineer to strict liability.

Case Examples of Regulatory or Ethical Violations

Real-world disciplinary cases provide insight into the consequences of noncompliance. For example:

e A professional engineer in Florida was sanctioned for sealing designs prepared by unlicensed
individuals without appropriate oversight, violating both state licensure rules and ethical standards.

e An engineer in Texas faced disciplinary action for failing to report knowledge of design flaws in a
peer’s submittals, despite the public safety risk.

e In California, a PE was suspended for participating in a public bidding process while holding an
undisclosed financial interest in a subcontractor's firm.

These cases reinforce the need for ethical vigilance, documentation, and awareness of local board rules.

Table 8 summarizes the various dimensions of an engineer’s legal and ethical obligations, and the
mechanisms by which they are enforced.

Table 8: Summary of Engineer’s Legal and Ethical Responsibilities

Responsibility Area Source of Obligation Enforcement Mechanism

Licensure and Sealing State engineering practice acts State boards (discipline)

Continuing Education State rules (e.g., 15 PDHs per year) | Audit, license renewal

Public Safety and Welfare NSPE Canon 1/ State statutes License revocation, litigation

Conflict of Interest NSPE, FAR, procurement law Contract voiding, sanctions

Malpractice / Negligence Civil tort law Lawsuit, insurance claim
Conclusion

Regulatory and ethical responsibilities are the bedrock of professional engineering practice, particularly in the
context of contracts and specifications. Engineers must navigate a complex network of laws, licensing rules,
and moral imperatives to ensure their work meets both technical and ethical standards. These obligations
extend beyond the language of contracts and into the realms of public safety, fairness, and accountability.
Informed, principled, and diligent conduct is essential to sustaining the credibility and legal integrity of the
engineering profession.
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Case Studies and Best Practices
Introduction: Translating Theory Into Practice

Engineering contracts and specifications are not abstract documents, they are practical instruments that, when
written or administered improperly, can lead to costly failures, disputes, or litigation.

The case studies in this chapter illustrate how small oversights in drafting or interpretation of contract clauses
and specification requirements can escalate into major project breakdowns. These examples reinforce the
necessity of precise writing, consistent administration, and professional diligence in managing contract
documentation.

Case Study 1: Specification Ambiguity and Equipment Performance Dispute

Project Context: A municipal wastewater treatment plant was being upgraded under a design-bid-build
(DBB) contract using the EJCDC C-700 general conditions. The engineer of record prepared both drawings
and specifications, which became part of the contract documents.

Disputed Clause: The technical specification for centrifugal process pumps stated:
"Pumps shall operate within +5% of the specified head at design flow.”

Problem: The contractor submitted a shop drawing showing pumps that achieved this performance under
factory test conditions. After installation, the pumps failed to maintain specified head due to unaccounted-
for piping losses and variable inflow conditions on-site. The engineer rejected the installed pumps, prompting
a claim by the contractor.

Contractual and Legal Issues:

e The specification did not reference field testing, site conditions, or a specific standard such as
Hydraulic Institute performance testing procedures.

e No cross-reference existed between specification sections and the testing and commissioning
requirements in Division O1.

e The contractor claimed the ambiguity entitled them to rely on the less stringent interpretation under
the doctrine of contra proferentem, where ambiguity is construed against the drafter.

Outcome: An arbitration panel ruled that the specification was insufficiently clear. Because the contract did
not define "design flow" with site-specific context or reference field validation standards, the contractor was
entitled to install pumps that met the literal factory performance.
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Lesson:
Engineers must:

o Explicitly tie performance specifications to site conditions.

e Cross-reference verification procedures and commissioning criteria.

e Define terms like “design flow” and “‘specified head” within the project context.

e Avoid assuming shared interpretation of technical language without written support.

Case Study 2: Engineer’s Subjectivity in Bid Evaluation Triggers Protest

Project Context: A public university renovation project was procured under a best-value procurement
model, combining price and qualitative scoring. The project followed state-level public contract code,
requiring documented, defensible scoring of proposals.

Engineer’s Role. The engineer was a member of the selection committee and had authored key portions of
the Request for Proposals (RFP), including the evaluation criteria for “project understanding” and
“innovation in mechanical system phasing.”

Problem:

e The engineer gave one firm extremely low scores in subjective areas, citing "lack of innovation" and
"generic language" without providing written comments.

e The losing firm filed a bid protest, alleging that the engineer applied undefined standards and may
have favored a previously known contractor.

Contractual and Procedural Issues:

e The RFP incorporated by reference the engineer’s scope narrative and evaluation scoring weights,
giving them substantial influence over outcome.

e The state procurement code required transparency and documentation for all non-price-based scores,
especially in qualitative criteria.

e The engineer failed to document the justification for scoring differentials, violating procedural
fairness principles and conflicting with the stated evaluation method.

Outcome: The state procurement office upheld the protest. The engineer’s lack of scoring rationale and the
subjective evaluation of undefined criteria rendered the process arbitrary. The contract award was overturned,
requiring re-bid.
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Lesson:

When engineers participate in proposal evaluations, their actions are legally consequential and must
align with procurement rules.

Subjective criteria must be defined in the RFP and applied consistently.

Engineers must document scoring with specific references to proposal content, not general
impressions.

Even unintentional bias or poor recordkeeping can nullify a procurement and damage reputational
credibility.

Case Study 3: Shop Drawing Approval Leads to Engineer’s Liability

Project Context: A high-rise condominium project in a major U.S. city. The engineer was contracted under
an AlA B101 Owner—Engineer Agreement, and construction was executed under an AIA A201 General
Conditions contract. The specifications required compliance with the International Building Code and
referenced ACI 318 for concrete design.

Specification Details:

The drawings specified a rebar spacing of 6 inches on center, with a concrete compressive strength
of 5000 psi.

The contractor submitted a shop drawing substituting 8-inch spacing using a different bar diameter.
The engineer approved the shop drawing without requesting resubmitted structural calculations.

Problem:

During concrete placement, cracking occurred in load-bearing shear walls.

A forensic engineering analysis found that the substitution reduced moment resistance and violated
the ACI detailing requirements referenced in the specification.

The contractor argued that shop drawing approval constituted design acceptance.

Legal Doctrines Involved:

Under AIA A201, submittal review is limited to conformance with design intent. However, the
engineer’s stamped approval lacked disclaimers and included handwritten notes that implied full
compliance.

The court cited duty of care and professional negligence, finding that a reasonable engineer would
have flagged the substitution for further analysis.
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Outcome: The engineer’s firm was found partially liable for damages resulting from the redesign and
construction delays. The ruling emphasized that submittal approval carries professional responsibility when
it materially alters design performance.

Lesson:

e Engineers must treat any deviation in shop drawings from the original design as a potential liability
trigger.

e Submittal review stamps or comments must be clear in scope, and substitutions must be routed
through formal change or re-analysis procedures.

e  Specifications must include language stating that contractor substitutions are subject to structural
review and not blanket approval via shop drawings alone.
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Best Practices: Avoiding Contract and Specification Pitfalls

These case studies highlight recurring themes and suggest concrete best practices:
1. Write Specifications That Can Withstand Legal Scrutiny

e Use defined terms and quantifiable performance criteria.
e Tie performance clauses to recognized testing standards or procedures.
e Avoid ambiguous phrases, be directive, not suggestive.

2. Treat Submittal Approval as a Risk-Managed Activity

e  Use review stamps with conditional language and scope disclaimers.

e Route substitutions or deviations through formal review or RFI channels.

e Ensure specification sections outline clear limits on engineer responsibility for shop drawing
approval.

3. Maintain Procurement Integrity Through Documentation

e Inbid evaluations, keep detailed notes of scoring decisions.
e Tie scoring comments directly to RFP language.
e Avoid involvement in both drafting and scoring unless procedures for neutrality are defined.

4. Coordinate All Contract Documents

e Cross-reference Division 01 procedural requirements with technical sections.
e Resolve inconsistencies between drawings and specifications before bidding.
e  Clarify which document governs in case of conflict.

5. Preserve a Documented Record

e Every communication affecting scope, cost, or quality should be traceable.
e Use dated logs for submittals, RFIs, and change directives.
e Protect yourself through clarity, not silence.
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Conclusion

Case studies are essential tools for understanding how seemingly minor specification wording, submittal
decisions, or procedural missteps can become the fulcrum of multi-million-dollar disputes. Engineers carry
significant professional and legal responsibility when they draft, approve, or interpret contract documents. By
applying best practices in documentation, review, coordination, and communication, engineers can reduce
risk, ensure fairness, and uphold the professional standards demanded by the engineering license and the law.
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