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USA BUDGET = 2.5 Trillion dollars = 2,500,000,000,000 Dollars

2006 Outlay

Department of Homeland Security
1%

Department of Housing and Urban
Development
1%

Other Defense Civil Programs other
2%

7%
Department of Labor

Department of Health and Human
2% K
Services
Social Security Administration 24%
2%
Department of Transportation

2%

Office of Personnel Management
2%

Department of Education
2%

Department of Veterans Affairs
2%

Department of Agriculture
3%

Social Security Administration

19%
Department of Defense--Military

15%

Department of the Treasury
16 %

http://www.whitehouse.gov/omb/budget/fy2006/db.html
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USA BUDGET = 2.5 Trillion dollars = 2,500,000,000,000 Dollars

2006 QOutlay (Other)

< $1Billion each
5%

Postal Service
2%

Legislative Branch
2%

Corps of Engineers-Civil Wo rks 2%
2%

Allowances

Railroad Retirement Board
3%

National Science Foundation
3%

Judicial Branch

Department of Justice
3%

12%
Department of Commerce
3%

Executive Office of the President
4%

Federal Communications
Commission Department of Energy
4% 11%
Environmental Protection Agency
4%

Department of the Interior

International Assistance
5%

Programs
9%
National Aeronautics and Space
Adminis tration
8%

Department of State
7%

http://www.whitehouse.gov/omb/budget/fy2006/db.html
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USA POPULATION = 300 Millions
DEATHS PER YEAR = 2.5 Millions

DEATHS PER YEAR AND PER 100,000 PEOPLE
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HURRICANE DEATHS and DAMAGE COST

no. of deaths and the cost as a function of time in years
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Hurricane = 250 miles in diameter
Travel speed = 25 mph
Duration over a bridge or a levee = 10 hours
Storm surge = 10 hours

Number of wave cycles = 6000
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-urricané Katrina Base Map Index F_’_ag'ze:-r

", Louisiana, Mississippi, & Alabama
. Image Index Map
August 2005 =
All imagery provided by NOAA

Path of Katrina

Click boxas to zoom in and view image footprints.
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From Raymond B. SEED

New Orleans Area
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From Raymond BESERBated Flood DEDthS

Estumated Water Depth — basec ona
lake level of 2.37 feet as recorded by
gage 073802330 on 09-02-200%
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From Raymond B. SEED

i
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BRIDGES
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SOUNDATTON DIESTGN

Foundation
Depth

’

e T A
Zscour
(No F of S applied)

roa

Zbridge load
(Fof S=2103)
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LEVEES
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From Raymond B. SEE

MRGO Levees

Jean-Louis Briaud — Texas A&M University



From Raymond B. SEEDI 7’[h
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FAILURE BY OVERTOPING AND EROSION
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FAILURE BY OVERTOPING AND EROSION
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FAILURE BY RIGID BODY TRANSLATION
AND SEEPAGE

SOIL
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BRIDGES
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NUMERICAL SIMULATION
Wave Length = 60 m
Wave Period =6s
Wave Height =5.2 m

Wave Speed = 10 m/s
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CIT1=IN 21D - Harfzontal Forces on Declk
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F. = 80 kN/m . *

Al 20m
572 kN

7"’\ (per pile)
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Briaud (1997) Method for Overturning of Piles

TRANSFER LENGTH
L, = (4EI/K)025 L, =4.1m

MAX BENDING MOMENT
M, =-05H, L, M, = 410 kN.m

MAX HORIZONTAL LOAD
H,=075p, BD,  H, =288kN

GROUNDLINE DEFLECTION
y, = H /L K y, = 0.24 m
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~ RATCHETING

MOVEMENT

.~ HORIZONTAL SOIL

FAILURE @ PILES

RATCHETING

MOVEMENT
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FOUNDATION DESIGN

PR
,° | Zscour

: (No F of S applied)
Foundation ¥

Deptlz Zbridge load
(Fof S=2103)
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Nd:YAG PIV System
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LDV Head with Traverse
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W oodrow W ilson Bridge Hydrography
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LEVEES
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FAILURE BY OVERTOPING AND EROSION
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FAILURE BY OVERTOPING AND EROSION
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EFA Erosion Function Apparatus

V

T
» Water Flow

—_— |
—/ 1 mm

Solil

Piston Pushing

at Rate= 7 _I>‘ ‘I
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Typical EFA Test Results (Clay)

Scour Rate (mm/hr)

Scour Rate vs Velocity

100.00
10.00
1.00
Porcejain Clay
0.10 Pl1=14%
Su=23.3 Kpa
0.01 1 Il Il AL LiLl Il Il Lo Llll Il Il Lo Llll
0.1 1.0 10.0

Velocity (m/s)

100.0

Scour Rate (mm/hr)

Scour Rate vs Shear Stress

100.00
10.00
1.00
Porcejain Clay
0.10 Pl1=14%
Su=23.3 Kpa
0.01 1 Il Il AL LiLl Il Il Lo Llll Il Il Lo Llll
0.1 1.0 10.0 100.0

Shear Stress (N/m?)
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Typical EFA Test Results (Sand)

Scour Rate vs Velocity Scour Rate vs Shear Stress
10000.00 10000.00
1000.00 1000.00
£ 100.00 = 100.00
S S
= 10.00 £
~ : =~ 10.00
04 04
— 1.00 - 1.00
> >
o (@)
A Sand A Sand
0.10 0.10 2
D50=0.3 mm D50=0.3 mm
T ST BTN R T S
0.1 1.0 10.0 100.0 0.1 1.0 10.0 100.0
i 2
Velocity (m/s) Shear Stress (N/m”)
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TO0O
COMPLICATED

THRESHOLD

OPTIMUM
SIMPLICITY

TO0O SIMPLE

“THINGS SHOULD BE MADE AS SIMPLE AS
POSSIBLE BUT NOT ANY SIMPLER THAN
THAT™

--------- Albert Einstein (Safir and Safire, 19582)
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ELEVATED

HOUSES
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ESCAPE STRUCTURES L°
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CONCLUSIONS

. Choose atarget risk and quantify current risk levels

Develop solution to wave forces on bridge decks

. Tie decks down and design foundation accordingly

Develop better understanding of soil erosion process

. Goal of 4. is to develop guidelines for levee soils

Develop tools to evaluate miles of levees efficiently
Check concept of elevated houses
Check concept of escape structures

Implement research techniques into practice
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