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Forensic engineering refers to a comprehensive investigation of the root cause of failures in
structures and operating equipment, usually dealing with the relation and application of
engineering facts to legal problems and product liability. As conducted by REINHART &
ASSOCIATES, INC. (R&A), the investigation covers an interdisciplinary use of
nondestructive testing (NDT), operating environment, materials testing, finite element
stress analysis (FEA) and fracture mechanics. The results of the investigation can be used
in litigation, to correct design problems, modify operation, perform remedial repairs and
determine the most cost effective program for future maintenance and inspection. The
process can also be used to determine the cause of failures and/or defects in a wide range of

engineered structures and equipment, ranging from static structures to complex dynamic
equipment such as steam and gas turbines.
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KEY ELEMENTS IN FORENSIC ENGINEERING

R&A has over twenty-four years of experience in the area of forensic engineering, failure investigations, and
planning programs to prevent future defects and failures. For investigations of this type, the usual steps are:

1.

Nondestructive Testing — The first and most critical step, and one often eliminated by metallurgical
laboratories, is to fully define the size, shape, and possible nature of all defects in the failed item prior to
performing destructive tests. These NDT examinations are very useful when remedial inspection
programs are conducted and also define the performance envelope of the various NDT methods as
related to defect detection and analysis. After destructive testing (DT), the results are compared to NDT
data as a means to upgrade future NDT processes. All NDT flaw analysis is performed in-house by
certified Level IIT examiners with special training in flaw sizing.

Independent Review of Design, Manufacturing, and Operating Data — Background information is often
reviewed to determine if an inherent problem with the structure existed, either in its design or the way in
which it was fabricated or operated.

In-Place Replications — For metal structures, it is imperative that the existing metallurgical structure in
and around the defect is defined prior to removing flaws. Creep, fatigue, grain size, etc. can be
determined by replication. After field evaluation, the replications are further analyzed using a Scanning
Electron Microscope (S.E.M.). R&A has field replication equipment and portable microscopes for this
operation.









