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Preface

These proceeding s consis t o f th e se t o f paper s presented a t th e Fourt h Forensi c

Engineering Congress , hel d i n Cleveland, Ohio , October 6-9 , 2006 . Th e Congress

was organized b y th e ASC E Technical Counci l o n Forensic Engineering (TCFE) ,

whose missio n i s t o appl y engineerin g principle s t o investigat e failure s an d

performance problem s o f engineere d facilities , an d t o develo p practice s an d

procedures to reduce the number of future failures. TCFE uses the Forensic Congress

to disseminat e informatio n o n failure s an d practice s t o mitigat e failures , an d t o

provide a forum to discuss ethical practice within the field of forensic engineering.

The publication o f these paper s i s the result o f many hours o f volunteer labo r b y

active members of TCFE. Each paper completed a peer review process and received a

minimum of two positive reviews. All papers in this proceedings are eligible for both

discussion in the Journal of Performance of Constructed Facilities and possible ASCE

awards.

The editor s o f thes e proceedings woul d lik e t o acknowledge th e TCF E EXCOM

Chairman Kevi n Rens , TCF E members , authors , reviewers , sessio n moderators ,

ASCE staff and other individuals who contributed to the success of this congress. In

addition, th e editor s woul d lik e t o than k Neha l Desa i an d Aya n Ghosh , Civi l

Engineering Graduate Students at Cleveland State University (CSU) for their help in

providing assistance in managing the organizational process, and the faculty and staf f

at CSU. Finally, we would like t o thank Angela Bosela and Lynn Delatte fo r their

support while we were working on this project.

Paul A. Bosela

Professor and Chair

Department of Civil and Environmental Engineering

Cleveland State University

Norbert J. Delatte

Associate Professo r

Department of Civil and Environmental Engineering

Cleveland State University
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Plenary Session

Forensic Study of New Orleans Hurricane Protection in Katrina

Moderated by Dr. Paul F. Mlakar, U.S. Army Corps of Engineers (USACE)

Hurricane Katrina was one of the strongest storms to hit the coast of the United

States in the past century. The magnitude of the destruction, the extensive damage to

the hurricane protection system, and the catastrophic failure of a number of structures

raised significant questions about the integrity of the floo d protection system prior to

the stor m an d th e capacit y o f th e system t o provid e futur e protection , eve n afte r

repairs. Immediately followin g the storm, th e USAC E established th e Interagency

Performance Evaluation Task Force (IPET) to provide credible and objective answers

to these technical questions. The work of IPET involved ten tasks, each of which was

studied b y a  team le d jointl y b y a n exper t fro m USAC E an d a n expert fro m a n

external organization . Comprised o f som e 15 0 individuals fro m 5 0 organizations,

these team s provide d a  diversit y an d dept h o f knowledg e an d experience . A

continuous detailed review of IPET was provided by an external review panel under

the auspices o f ASCE and an independent panel of the National Research Council is

providing furthe r strategic oversight and synthesis o f the findings. The IPET released

its report on June 1, 2006. The session consists o f three presentations o n the forensic

aspects of the study as follows:

The Hurricane Protection System - Dr. John J. Jaegar, USAC3E

The state of the hurricane protection was established through a comprehensive search

of th e desig n document s an d a  thoroug h physica l inspection . Thi s infrastructure ,

consisting o f levees an d floodwalls, was generally buil t a s designed. Unfortunately

this was done piecemeal over a period of decades rather than as an integrated system

all at once. The criteria used a Standard Project Hurricane dating to 1959 that did not

encompass al l the information now available regarding th e hurricane hazard. Som e

sections o f the protection wer e lowe r tha n intended du e t o a n inaccurate relatio n

between th e geodeti c datum an d mean se a level an d the variabl e an d considerable

subsidence in the area.
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The Storm Loading - Drs. Bruce A. Ebersole and Donald T. Resio, USACE

The hurricane loading was studied through widespread physical observation, state-of-

the-art numerical analyses, and physical modeling. Hurricane Katrina generated water

levels that for much of the system significantly exceeded the design criteria. Detailed

hydrodynamic analyses showed that dynamic forces were a significant portion of the

total force s experienced. Overtopping by waves generated very high velocities over

the cres t an d bac k side s o f th e levees, leadin g t o a  hig h potentia l fo r scou r an d

erosion. Contrar y t o som e earl y speculation , th e southeas t trendin g le g o f th e

Mississippi Rive r Gul f Outlet had littl e influenc e on th e wate r levels i n th e Inner

Harbor Navigation Canal.

The Levee Response - Drs. Reed L. Mosher and Michael K. Sharp, USACE

The response o f th e levee s wa s examine d b y limi t equilibrium analyses , finit e

element calculations, an d physical models i n the centrifuge . In spite o f loadings in

excess o f th e design conditions , man y sections o f th e protection performe d well .

Some 4 6 breache s occurre d du e t o overtoppin g an d erosion . Unfortunatel y 4

additional breache s wer e cause d b y foundatio n failure s i n floodwall s a t wate r

elevations les s tha n th e design level tha t were induced b y th e formatio n o f a  gap

along the canal side of the floodwalls.
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