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× Problem Statement & Offered Solution
ïProject Risk and Liability

ïSE as Liability Protection and Risk Mitigation Strategy

× Background & Introduction

× Systems Engineering Challenges Faced

× Systems Engineering Objectives

× Systems Engineering Activities Performed 

× Summary, Achieved Outcomes & Conclusion

AGENDA



PROBLEM STATEMENT
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×Central Artery/Tunnel Megaproject in Boston, MA

×Commonly known as the Big-Dig project

×Rerouted Interstate 93 (I-93) running through the 

heart of the city into a 1.5-mile tunnel

×Designed and built between 1982 and 2007

×Most expensive highway project in the US 

at the time (21.5 billion in 2020 US dollars)

×Plagued by thousands of water leaks, design 

flaws, charges of poor execution, use of 

substandard materials and other issues

×Led to the death of a motorist and criminal 

arrests when a 24-ton concrete ceiling panel 

collapsed onto a car
SOURCE: http://www.nbcnews.com/id/22809747/ns/us_news-

life/t/million-settlement-covers-big-dig-tragedy/#.XNQs1hRKi70
SOURCES: SEEPAPER

COLLAPSE OF 24-TON

CEILING CONCRETE PANEL

EXAMPLE: THEòBIGDIGó PROJECT

http://www.nbcnews.com/id/22809747/ns/us_news-life/t/million-settlement-covers-big-dig-tragedy/#.XNQs1hRKi70
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×$407 million in restitution paid by the consortium managing the project

×Several smaller companies agreed to pay a combined sum of approximately 

$51 million

×A settlement agreement included a statement of facts as the basis for liability 

×The settlement addressed specifically areas of construction management

oversight failures: 

ïThe use of non-specified material 

ïThe use of substandard materials 

ïAs well as ignored observations of failing epoxy bolt load tests 

×The issues identified above are typically addressed in construction 

specifications describing in detail the scope of work, materials, installation, and 

quality of workmanship

PROBLEM STATEMENT
EXAMPLE: THEòBIGDIGó PROJECT(CONTõD)
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× Professional Standard of Care: defined as the systematic exercise of a 

reasonable level of care, diligence, and skill

× Failure to adhere to the professional standard of care may result in company 

risk and liability

× In the authorôs opinion, the Big-Dig issues:

ïDescribe a common requirements management and verification & validation challenge

ïCould have been avoided using a structured systems engineering approach

× This presentation:

ï Describes the application of SE principles to construction specifications

in a large infrastructure project using a case study approach

ï Presents the application of systems engineering as the systematic exercise of a 

reasonable level of care

ï Demonstrates the Value of Systems Engineering as a liability protection and

risk mitigation strategy

OFFERED SOLUTION
SYSTEMSENGINEERINGASTHEPROFESSIONALSTANDARDOFCARE
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× Problem Statement & Offered Solution

× Background & Introduction
ïConstruction Specifications 

ïCase Study Project 

× Systems Engineering Challenges Faced

× Systems Engineering Objectives

× Systems Engineering Activities Performed 

× Summary, Achieved Outcomes & Conclusion

PROGRESS
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× Contract documents that govern the 

construction of building and infrastructure 

projects (e.g. transportation, water, energy). 

× Describe in detail the following requirements:

Scope of work,

Materials to be used,

Installation methods, and

Quality of workmanship (including inspection

& testing)

× Essential component of the PS&E approach:

ï Plans (Drawings),

ï (Construction) Specifications, and

ï (Cost) Estimates.

× Governed by Construction Specifications 

Institute (CSI)

× CSI MasterFormat Standard: Standardized 

classification for Construction Specifications.

CSI MASTERFORMAT: 50 DIVISIONS

INTRODUCTION
CONSTRUCTIONSPECIFICATIONS
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Part 1 ïGeneral: Describes managerial 

requirements such as applicability, work to be 

performed, codes and standards, definitions, 

submittals, quality management, etc.

Part 2 ïProducts: Describes the 

(performance) requirements, the acceptable 

(prescriptive or proprietary) products, 

materials, and sometimes even specific 

suppliers. Big-Dig: Would have contained 

the acceptable materials and material 

standards.

Part 3 ïExecution: Describes the methods 

of installation and how to measure quality or 

effectiveness. Big-Dig: Would have identified 

the inspections and tests to be performed, 

including the bold load tests.
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INTRODUCTION
CONSTRUCTIONSPECIFICATIONS


