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N Purpose of Project

* To find geotechnical, structural, and material
solutions for the retrofitting and new deS|gn of
floodwall and levee systems. ‘

— Innovative 4 \
— Practical < \ |
— Affordable : Gy, N
— Resilient \.
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AN outcomes

e Geotechnical solutions: Improved floodwall section
design to prevent overturning, pile foundatlon support, )
clay and bentonite apron to reduce the seepage and
levee back side protection to m|n| e ero |on

e Structural solutions: Lateral bracing to mcre ase the
lateral stiffness, cross-sectional d sign, |chease the
bending stiffness of the sheet piles to m|n|m|ze
deflection.

e Material solutions: Lighter, stronger, and non- corrosn?e
materials to improve the performance of the system in
terms of strength, durability, and resistance to sabotage.

Managed by UT-Battelle for the U.S. Department of Energy — Supporting the Department of Homeland Security
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"\ Relevance to DHS S&T Objectives

 The proposed research addresses the Structural
Water Management and the Natural Disaster . -
Recovery relevance areas. |
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JAN Statement

« Through this research, an advanced understanding-
of the potential material, structure, and geotechnical -
solutions to the nation’s levee and floodwall systems,
will be gained. The technologies(developed can be
used for a cost effective levee a;d floodwall
retrofitting and new construction prograiss. ~
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N Uniqueness of Project

Previous levee design was focused on the ./
geotechnical failure. Forensic inyes’tigatiph of
New Orleans levee failure pointed to a triggering
event caused by a slight strug;(ur I \ \
underperformance, leading to’'a p ogréssiv\\e,
catastrophic failure of the system™ Thectwent
research combines the structural, geotechfjcal,
and material technologies to provide resilien}\ ,'
solutions for the retrofitting and construction of
levee and floodwall systems.
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TECHNICAL REVIEW A
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LAKE PONTCHATEAIN

City of New Orleans ' From Canal St. at
Ground Elevations Mississippi River
to the
Lakefront at U.N.O.

FLOODWALL ALONG
30 . MISSISSIPPIRIVER

A
23 FT, l

PROJECT DESIGN

B
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N\ The Threat Is Not Over

Package
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FAILURE MODE 1: \,—

HYDROSTATIC PRESSURE
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gERe) Centrifuge tests to study
Y failure mechnism

21.3 ft radius arm, 1000 g-tons payload
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SEEPAGE
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London Avenue south breach - about 60 ft wide - much sand washed through
the breach into the neighborhood
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FAILURE MODE 3:
OVERTOPPING
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Overtopping Scour/Erosion — I-walls

oth \Ward Breach
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IHNC East, North of the | East Side IHNC near N. Claiborne Ave. Bridge
Claiborne Avenue Bridge  —— _ N

NC West Side at Container Facility ~
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PROPOSED SOLUTIONS
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N Uncertainties

e Soll variability

e Construction quality l 2
 Loading force variability
* Information uncertainty \
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N Soll Variability

Soil property

» Levee miles
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X Construction Quality

Construction quality

A

» Levee miles
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-\ External Loading Variability

External loading variability

A

» Levee miles
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'\ Most Cost Effective Design
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levee strength Individual
A levee section
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N Design Reality

Needed

levee strength : Increasing  Higher
A 9 Local failure safety factor cost
; I — I — — y -EEIE-QEI-I
-
Levee miles
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N Structural Solution

Needed Residual strength
levee strength

3 may protect
local failure

A continous levee ‘

/)
\ \

[ ] }-
Levee miles
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T General schematic of major hurricane protection structures used in
New Orleans and Vicinity.
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'\ Structure Solution Scheme

LY

Composite Cap

o

£ ¥
Concrete Floodwall #
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\

Hydrostatic Force (can also be wave load)

N

Composite caps connect all the individual floodwalls togethér

Managed by UT-Battelle for the U.S. Department of Energy — Supporting the Department of Homeland Security



. Case 2 Stress Contour

== Abaqus/CAE Version 6.7-1 - Model Database: CA\Temp\levee_cap.cae [Viewport: 1]

= Eile Model Viewport View Result Plot Animate Report Options Tools Plug-ins Help &? [=] [&] [x]
D&EB‘{"( ‘-&’:‘*Ellgg AH Ei@@@@Eoi%‘;@Vlsuahzatlondefaultgi(:@@OED £
Madule: \n’isualizatmG ODB: C:ﬁempflevee_{ap‘ndhE 4 4l Ir MM | l% @ @

(i) ¥

ST

Bl

1 Daylige Time 2032

2% 4
‘{;;:MULM ’?‘ #
= |The model database C “Templeves_bracing cae' has been opened .
|The nmodel database "C:“Temp:leves_cap.cae” has been opened
| T

Managed by UT-Battelle for the U.S. Department of Energy — Supporting the Department of Homeland Security



Cap V.S. Plate

4 Abaqus/CAE Version 6.7-1 - Model Database: C:A\Temp\levee_bracing bolt.cae [Viewport: 1]

= File Model Viewport View Load BC Predefined Field Load Case Feature Tools Plug-ins Help K7 [=] (=] [x] J ,
LvE® ¢ ¢ CLEINE A R EOD S @ By seius [2]: D @ &0 B 4
]

Module: Load [+] Mode: Modet1 [ x| step: Ioac

55

SIMULIA

|The surface 'bracing bolt:' {1 face). :

has been edited
| The model database v T

Is cap a better choice?

Managed by UT-Battelle for the U.S. Department of Energy — Supporting the Department of Homeland Security
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N Deliverables-Structural

 An analysis of the floodwall failure mechanism
under the storm surge conditions,

« Design parameters of the anchor stayons with.
test results, and (

 Design parameters of the JOlr{t St f,ene\rs using
FRP braces with laboratory test results \.

N

.
i
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GEOTECHNICAL SOLUTION\);
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~ ‘Geotechnical Aspects of Levee Failure

 Failure Modes
— Lateral displacement of the flood wall (17"St. Canal)
— Piping through underlain layers (,I’_ondor\A\)e. Canal’)
— Erosion associated with overto;{pin (9" Ward)- -
— Slope scour/erosion (St. Bernard Pa jshh)'\

k; Ill" 2

— Slope failure associated with insufficient §he}|\’
strength of soils (17" St. Canal) \.\

N,
Map is shown in the next page.

Managed by UT-Battelle for the U.S. Department of Energy — Supporting the Department of Homeland Security
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N Geotechnical Solutions

* Intended to provide a resilient levee and
floodwall system to prevent or reduce damages}
from overturning, sliding or erosmn |

/ \ a= /
— Task 1: Improved wall design u#mg self healing
flood wall / \

— Task 2: Levee backside erosion pﬁc)téctl“ﬂﬂ N
— Task 3: Soll-structure-fluid coupled analysis l‘

N
i

Details of individual method shown in
the next slide.

Managed by UT-Battelle for the U.S. Department of Energy — Supporting the Department of Homeland Security
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X

" Task 1:

ELEVATION (ft, MSL)

RRI

heast Region

LLacustrine Clay

Bay Sound Clay
Pleistocene Clay
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Geotechnical Solutions

Improved wall design using 2

Lateral qxsplacemem/l/n the flood éide
of the wall triggered the penetratlon of
flood wWater and increased the lateral

pressure to the gap:

Providing set W’}ﬁhd'

bentonite aprons will seal
contact with water. (e.g. be
rubber. Hydrophilic material,

clay)

Prevent a triggering mechanism of the
levee failure.

Major work: Evaluation of optimal
apron shapes and required material
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Task 1:

o
(¢

Major work: Evaluation of optimal
apron shapes and required
material properties

Bentonite powder is in.
Butyl rubber compound and

hydrophilic materials are not in

Managed by U¥Batte'|le for the U.S. Department of Energy — Supporting the Department of Homelanc

Swelling / shrinkage (%)

Geotechnical Solutions

Improved wall design using a self healing flood walll

10
9.02
™
84 753 b4 745 740
| P O0T e =y
6 — L
66 _ - %539
= O Shrinkage
4 9 — — A — — Swelling
e . Difference
E_ —
. 0.88 .78
.27
0 || Alonso et al. 2005 |

1 2 3

Number of cycles



= Geotechnical Solutions

Task 2: Levee backside erosion protection

Retrof ttingt e levee
erosion/scour resista
surface shall prevent/retarg,the levee
erosion/scour.

Major work: Experimental evaluation of
scour resistant materials, such as fiber
reinforced soil, soil concrete,
geotextile, soil vegetation etc.

It also includes the fabrication of

erosion testing equipment as shown in
Managed by UT-Battelle for the U.S. Department of Energy — Supporting the Department of Homeland ﬁsréy neXt Sl | d e
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ASTM 6459-07 Erosion Test (Jet Device)
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g Task 2: Levee backside erosion protection
\ Verification of Numerical Model Using Jet Test Results
for ASTM C-190 Standard Ottawa Sand

!

. pl -
4 A1 i R
J“ ~ / ; ?‘

D5p: 0.71 mm p
G,:2.67 /

Shape: Round \
Cohesion: 0 /

Erodibility Coefficient:
3.1x10° m3/N.s
Critical Shear Stress:
0.005 Pa.

Angle of Repose: 18 - 21° oo

Managed by UT-Battelle for the U.S. Department of Energy — Supporting the Department of Homeland Security



S Task 2: Levee backside erosion protection
\ Verification of Numerical Model Using UM Large Erosion
Test Bed for ASTM C-190 Ottawa Sand

Adjustable Flow Rate: /,/ ' <
7600 gal/hr, 5219 galihr, 2598,

e A 4
gal/hr, F o

Water Volume vs. Pump Time
250

T

y=1.4497x

y=2.1093x
y=0721Tn [Pletim]
o~ -=Pump 2

0 50 100 150 200 250 300

200

oy
wn
(=]

Volume (gal)

=
[=]
(=]




= Task 2: Levee backside erosion protection

N‘\Verlflcation of Numerical Model Using UM Large Erosion
Test Bed for ASTM C-190 Ottawa Sand

Experiment Result with Numerical Result Wlth N

7600 gal/hr Flow Rate 7600 gal/*hr FIOV\Q/Qate 5
/ F \_ ; ,v

/| \
packed sediment conc. and vectors (max=2.00E+00)

0.25

0.00

0.487
0.5 4.5 9.5 14.5 19.5 24.5
X
FLOW-3D 10.0 y=4.825E01 Ix=210 27 kz=3 10
_}mf;-]%a;ou 0911112008 tywk  hydr3d: version 9.2.1 win32-il 2007

Managed by UT-Battelle for the U.S. Department of Energy — Supporting the Department of Homeland Security
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Scour Depth (cm)
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Test Bed for ASTM C-109 Ottawa Sand
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Major Works for Erosion

= Fabricatior alibration of UM Large Erosion Testing Bed (hereatfter

and Hydrodynamics analysis
d tests for various soils (five

also evaluated (e.g. 10 hrs.
materials/design are found.

= Finalize deliverables

Managed by UT-Battelle for the U.S. Department of Energy — Supporting the Department of Homeland Security



%g‘ Task 3: Soil-structure-fluid coupled analysis :

£

“““""“\ Troubles of |- and T-walls

Advanced analysis and retrofitting of I- T-walls survived Hurricane Kat
wall itself is needed. But interface between T-walls &nd
Tying I-wall to survived section may other structures...
prevent/alleviate the failure of I-wall.

Interfaces must be thoroughly
- Geotech. + Structure + Mat’l studied and reinforced.

- Geotech. + Structure + Mat’l

Managed by UT-Battelle for the U.S. Department of Energy — Supporting the Department of Homeland Security




oEBRY Task 3: Soll-structure-fluid coupled analysis

R Modeling and Numerical Simulation of Levee and
i Floodwall

FIAC3D 3.710

2006 ltasca Consuting Group. Inc- || Coupled Analysis of Soil-Structure-Flood

Step 7500 Model Perspective

19:55:44 Wed May 28 2008 Interaction.

Center: Rotation:

X: 2.200e+001 X: 30.000 : . c
jomE REE Large strain ana_IyS|s + _Rate of flood water rise +
Dist 441364002 Mag: 1 Seepage analysis + Soil Structure

interaction+Coupled analysis + 3D condtition.
Block Contour of SXX Stress

Live mech zones shown
-3.2449e+005 to -3.0000e+005
-3.0000e+005 to -2.5000e+005
-2.5000e+005 to -2.0000e+005
-2.0000e+005 to -1.5000e+005
-1.5000e+005 to -1.0000e+005
-1.0000e+005 to -5.0000e+004
-5.0000e+004 to -4.6809e-012

Interval = 5.0e+004

As the water level rises, the seepage condition in
the levee changes. So does the stability of the
levee.

Following animation shows the transient seepage
It c ting G . Inc. T .
G lines due to the water level rise.

Managed by UT-Battelle for the U.S. Department of Energy — Supporting the Department of Homeland Security



GERRI Task 3: Soll-structure-fluid coupled analysis : Analysis of
i Full Scale I-wall Test Using FLAC
\ London Ave. Canal

. o . | | Courtesy ofURS Corp:s St Louis’ apd
| == | | COE, St. [1ouis District./ S

/ \‘/ /

History of Water Level

& A_A
—¢—water level JJ

SO L N W ~ O O N ©

150
Duration in hrs

Managed by UT-Battelle for the U.S. Dej



GERRI Task 3: Soll-structure-fluid coupled analysis

outhgast Region

g e g Analysis of Full Scale I-wall Test Using FLAC
\ London Ave. Canal- Data Calibration

(o]

~

—#—|oad Test

Simulation_Ipet
SIESS

—A— Simulation_stiff*1.5

T
&
&
)
2
Z
(]
3
o]
@
B
(]
T
g
5
=
1 4

(@]

1 15

Deflection (inch)

To match the full scale test data, moduli were doubled, and gap was
Introduced.
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mER‘g':I Task 3: Soil-structure-fluid coupled analysis :

R Analysis of Full Scale I-wall using FLAC
London Ave. Canal- Failure Simulation

FLAC3D 3.10 b e B it Uk eird i o s
Water Level 10 ft. 22008 Itasca Consulting Group, Inc. | View Titke: Loading with loading

Step 20100 Model Perspective

w. Gap 13:24:16 Fri Sep 12 2008

Center: Raotation:

H: 1.500=+002 X 0.000

Y 0.000e+000 Y. 0.000

Z: -2.000e+001 Z: D.000

Dist: 7.242=+002 Mag.: 1.8
Ang.: 22.500

Contour of Shear Stroin Increment l
Magfac= Z.000=+001
Exaggerated Grid Distortion

I'Wa” falled Live mech zones shown =

Eradient Calculstion

completely with gap 147682008 o 0000022000

0.0000=+000 te E.0000e-004

deve | Opm ent. 5.0000=004 tz 1.0000=003

1.0000=003 to 1.5000=003

1.2000=002 to¢ 2.0000=0032

2.0000=-003 to 2.5000=-003

2.5000=-003 to 2.7612=003
Intersal = 5.0e-004

Fish: LINES

SEL Geometry
Magfac= Z.000=+001
Exaggerated Grid Distortion

Itasca Consulting Group, Inc.
Minneapalis, MM USA

Managed by UT-Battelle for the U.S. Department of Energy — Supporting the Department of Homeland Security



GERRI

outhgast Region
Research Initiative

Water Level 10 ft.

w/o Gap

Flow vectors are
wide spread
throughout the
levee — healthy
seepage
condition.

Task 3: Soil-structure-fluid coupled analysis :

Analysis of |-wall Using FLAC
London Ave. Canal- Seepage Analysis

FLAC3ID 3.10

£2008 [tasca Consulting Group, Inc.

Step 08824400 Medel Perspedive
21:21:00 Thu Sep 11 2008

Job Title: Load test: Undrained Analys
Wiew Title: flow line and total hesd for the flood water level with gap

Center: Raotation:

X 1.750=+002 o 0.000

Y 0.000e+000 Y 0,000

Z: 0. 000=+000 Z: 0.000

Dist: 7.242=+002 Mag.: 1
Ang.: 22.500

GpExta 3

Magfac= 1.000=+000

Live mech zones shown
-3.3422=001 to -2.5000=-001
5.0000e-001 to 7.2000=-D01
1.8000=+000 to 1.7500=+000D
2.5000=+000 to 2. 7500e+000
3. 5000=+000 to 2.7500=+000D
4. 5000=+000 to 4 7500e+000
5.5000=+000 to 5.7500=+00D
8.5000e+000 to 6.7500e+D00D
7.5000e+000 to 7.7500=+000D
2.5000e+000 to 8. 7500e+000
5.5000e+000 to 9.7500=+000D
1.0500e+001 to 1.0750e+001
1.12580e+001 to 1.1417=+001

Interval = 2.5e-001

Fish: LINE

How Veciors
Itasca Consulting Group, Inc.
Minnsapolis, MM UJ5A

Managed by UT-Battelle for the U.S. Department of Energy — Supporting the Department of Homeland Security
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BRI Task 3: Soil-structure-fluid coupled analysis : Distribution of T-

nuth ast Region

iy WaII Locations — Orleans District

Polder Maps (click on individual drainage sections)
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s Fast Pank

- Task 3: Soil-structure-fluid coupled analysis : Typical section
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'puthgast Aegion
1 Rngarch}niﬁaﬁve

e

Various
T-Walls In
New
Orleans

Managed by UT-Battelle for the U.S. Department of Energy

Summary of T-wall and various structures in New Orleans Area S0k won
IPET
Page| IPET
Mo. |Area (lll-) |Reference |Ref# |Year
1|Orleans East Bank | 51|DM1g 4| 1988 PW4 CAL
2|Orleans East Bank | 56|DM13 7| 1987|Tw2s
3|Orleans East Bank |  67|DM2 12|  1967|Tw2s GWR2S CAL
4|orleans East Bank |  70|DM2_sUPS 13| 1978 GW525 JOINT CAL
5|Orleans East Bank |  72|DM22 14| 1993|Twas GWS2s GATE MONOLITH, sluice gate
TW25, TW2AS, |GWBR2S,
6|Orleans East Bank |  74|DM13 6| 1984|Twas GWS25 JOINT
1968, | TW2s, TWas,
7|Orleans East Bank | 86|DM2_SUPS | 9,10 1971|Tw4s GWR2S JOINT CAL
GWBR2S,
GWBR2AS,
GWBR3S,
8|Orleans East Bank | 108|DM2_suPsa| 38| 1997|Twas GWS25 GATE RAMP, JOINT CAL
GWR3S,
9|Orleans East Bank | 115|DMa 37| 1980|Tw2s, TW3s |GWs2s HEAD WALL, several struct  [CAL
GWS25,
10|New Orleans East | 158|DM2_SUPSA| 17| 1376|TwW2s GWR25 JOINT CAL
GWR2S, JOINT, Struct (3 sections), ?
11|New Orleans East | 167|DM2_SUP4 23| 1971|Twas GWS25 PW2, PW3 (86) CAL
12|New Orleans East | 171|DM2 24  1967|Twas GWR2S CAL
13|New Orleans East | 174|DM2_5UPS 9| 1968|Twas GWR2S
14/|st. Bernard 226|DM3_SUP3 41| 1966|Twas DRAINAGE
PW35,
263|DM17 45| 1987|Tw25,TW35 |GWBR2S  [Pwes JOINT, good figure
TW2s, TW3S
(GEOTECSTILE),
TWas
267 |DM7A 45 1987 [(EXISTING) Long T-wall, several section
TW25, TW2AS JOINT, Long T-Wall, Sluice
288|DM18 47| 1989|(3 TYPES) GWS25 gate CAL
314|DM1_SUPS 52| 1987|Tw2s JOINT CAL
319|DM1_GEN 53| 1971|Twas PW25 GFWas CAL
324|DM1_SUP4 50| 1972|Tw2s PW25 CAL
GFW4s,
333|DM2 54| 1970 GFWES  |PUMP STRUCTURE CAL
383 |TECH REP 39| 19%6|Twas GWS25 PUMP ST, JOINT
GWS25,
398|DM1_GEN 32| 1989|Tw2s, TW3S |GWBR2S  [Pw2s JOINT
605:5 |TW25:18 GWS25:10 [PW2s:3  |GFW4s:2
705:7 |TW3s 6 GWR25:6  |PW35:1 |FGWES: 1
805:9 |Twas 4 GWBHR25: 4
905: 3
TW2A5:2 GWR3S: 1 [PWZ1
GWBR2AS: 1|PW3:1
GWBR3S:1 [Pw4:1
PWES: 1




s Fast Lank
é; %sk 3: Soil-structure-fluid coupled analysis : Typical T-sectlon
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« Existing T-wall analysis is mostly 2-D analysis.

« 2-D analysis has limited flexibility in dealing with the frictiongl force that
exist parallel to the mesh. .,

By using 3-D FLAC simulation with advanced constitutive modeils,
realistic 3-D simulation of soil-structure interaction for T-wall is
conducted. (Click movie file to see 3-D results.)

« Similar 3-D simulation is also applied for floodwall and structure
Interfaces.

Managed by UT-Battelle for the U.S. Department of Energy — Supporting the Department of Homeland Security
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Managed by UT-Battelle for the U.S. Department of Energy — Supporting the Department of Homeland Security

FLAC3D 3.10

22008 ltasca Consulting Group, Inc.

Step 5100 Model Perspedtive
11:24:52 Fri Sep 12 2008

Center; Rotation:

B 420=+001 K 30,000

¥ 1. 31 0e+004 o 0000

2 -2 130e+001 Z: 30.000

Dist: 8.8236=+002 Mag.: 5548
Ang.: 22.8500

Contour of Displacement Mg

Magfac= Z.000=+001
Exaggerated Grid Distortion
Live mech 2ones shown

8.2253=0028 to
1.0000=-005 to
2.0000=-005 to
3.0000=-005 to
<.0000=-005 to
5.0000=-005 to
8.0000=005 to
T.0000=-005 to
2.0000=005 to

1.0000=005
2.0000="005
2.0000=-005
4.0000=-005
5.0000=-005
9.0000=-005
7.0000=005
2.0000=-008
2.8221=005

Interval = 1.0=-005

Magfac= 1.000e+000

pile Force Fx
Msgfac= 1.000=+000

Itasca Consulting Group, Inc
Minnsapolis, MH US54

Job Title: Pile s upparted T-Wall




Task 3: Soil-structure-fluid coupled analysis : Major Work

e 2-D Simulation of full scale Io@d test in London Ave. Canal

,......

3 D Slmulatlon of the cr|t| a T aII sectlon

| S P T—{

RinalizedeiveraBlesi i i i s L REe s

! LAk |
| ] e e e et e D
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Researchl tiathve

\ Geotechnical Solutions

. T N

e Deliverables

— A database of bentonite expansion coefﬂment under
various moisture and confining stress c%r]\dltlon

— A design tool for bentonite curthn p%ace ent

— A database for soil erodibility index against plun\glng
Impact, with recommendations

— A correlation analysis with existing SOI| erod\ﬂﬂy
database

— A computer model for two-dimensional soil- struchl(e-
fluid coupled analysis

— Recommendation of retrofitting strategies based on
the computer analysis

‘fi“

Managed by UT-Battelle for the U.S. Department of Energy — Supporting the Department of Homeland Security
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MATERIAL SOLUTIONS o

7
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\ Material Solutions

 Composite sheet pile
 Bentonite for seal-healing crack

. Plastisoi / L v

 Nano particle reinforced p/oly {ea sQray
\
\

Managed by UT-Battelle for the U.S. Department of Energy — Supporting the Department of Homeland Security
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cast Rogio
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"\ Deliverables-Materials

* Design analysis
« Two or three pieces of subscale model
composite sheet piles < \ |

\ \

e Testresult and analysis ;| | |
k_;nni”" &"7: \

o Patents if applicable \
\.
\

N,
4

Managed by UT-Battelle for the U.S. Department of Energy — Supporting the Department of Homeland Security
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N Budget Information

» Original amount: $1,959,537°

 Amount spent to date: $3?8 OO\(as of
9/8/08). \

MURITTSS
* Project end date: 12/31/2010 " \L
\_
\

\r,
=’



SERRI

< Collaborative Opportunities

e Corps of Engineers, New Orleans Dlstrlct.
« ERDC, Vicksburg - e

e USDA, Dam and Levee ErOsmn\Lab

« USDA National Sedimentatio ILagb

« NCCHE, University of Mississippt N

* Mississippi State University Projects \\ |

%

Managed by UT-Battelle for the U.S. Department of Energy — Supporting the Department of Homeland Security
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. H’\

Project Timeline

Tasks

2008

2009

2010

10111412] 1] 2

1. Geotechnical Solutions

1.1 Self healing floodwall

1.2 Levee backside erosion

1.3 2D soil-structure analysis

2. Structural Solutions

2.1 Stiff jointing

2.2 Anchor station

2.3 3D soil structure analysis

3. Material Solutions

3.1 Composite sheet pile

3.2 Nano materials

4, Testing and Validation

4.1 Geotechnical

4.2 Structure and Hydraulic

Final Report

Managed by UT-Battelle for the U.S. Department of Energy — Supporting the Department of Homeland Security




SERRI

“t Commercialization Progress

e None so far.

Managed by UT-Battelle for the U.S. Department of Energy — Supporting the Department of Homeland Security
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N IP STATUS

» None so far.
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-~ Educaitnal Component

 Ph.D. Students supported

— Sudarshan Adhikari e F,

— Wongil Jang < \

— Jin-Won Kim ) a8
— Weidong Wu (Ph.D. degree a\'/vé’r"c"féd)\l‘
A

N

L
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N~ Summary & Conclusions

 Research is well underway.
 The schedule for various tasks has been adjusted =N
 The overall schedule is on time. |

e In The direct communication with f(/)rp of\lgngineers,'
New Orleans District, one of the ultimate useirs of the

project. [ e |
k_; Illi’ hﬂw’ \

\,
N

%

gt
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