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_LQ_UISIANA COAST IN 2005

J JQ RINA-Category 4 at landfall
& Morning of August 29, 2005
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iRITA Category 3 at landfall
Morning of September 24, 2005
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Ny HISTORY of
2 Uowngraded
ISSUSC T?nzzﬁarlqﬂiprTEZinn KATF" NA
ALL TIMES EDT
BFM 8/29

Downgraded lo'a 5PM B25
, Tropical Storm KATRINA Becomes
BAN B/249 a Hurrncane

KATRINA a 1AM B/26

Makes e 11AM 8/24
Landfall Tropical Storm Upgraded to a

B8AM 8/28 § h '1 : Tropical Storm

4 32 f 5PM 8/23
IAM 8/28=—>
7PM 8/25 Iropical

Eﬂ.M ﬁu"??ﬁ KATRINA D-I:'FJTE‘E"E-iEIr'l
11AM 8/26 “Makes Landfall . 12 Forms




BAM 9/26 HlSTOHY

Storm Dissipates
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ORCES OF NATUREM

SHORMI SURGE & WAVE ACTION

— MAJOR INERASTRUCTURE DANAGE

= r ODING

— LOSS OF LIFE, PROPERTNVANBINUNDATIONIOF

= ": BRIDGES

- -COUR
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s :' = SIPCE AN ROADWA Y INFRASTRUCTFURE

= _)r\ ]\/JF\G:
* WIND

= CONIMICNICATION, TRANSPORTATION
INFRASTRUCTURE & PROPERT DAMAGE
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WBVABLE BRIDGE DAMAGEwe

. 152 ovab e bridges on & off system;

Paffiected

= - 57 damaged

—

=9 3 closed to either marine or vehicular traffic
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DANZIGER BRIDGE
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SSWING SPAN BRIDGES
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' BASCULE BRIDGES

&
-
—— r
- =
= — -J'-'_
e M
- —_—

= e -
‘_-

—
__-—:__
— -







a4
O
a2
o4
<
L
2 4
LL
=
<
=
|
a4
LL]
-
)




SRR

&

4
/4




S| o

|




—

BPONTOON BRIDGES

——
i el
i =
- — e
P S
= e - - —
‘_-

—
__-—:__
— -




ICWW = BLACK BAYOU

’ /




_.-"
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NORFOLK SpIIH



B DAMAGE OF I-10

TWIN SPANS




IRIGRRVATI SPANS

x4 MILES

Low level 65°
- s monolithic simple
- | prestress girder

spans on 54" ppc
cylinder piles.

High rise on short
section of bridge
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CRIPTIPN OF DAMAGE

saEastbound Bridge -16sti38.spans and. 170
SpEnsIShifted alignment.

- J\f stbound Bridge - lost 26 spans and 303

SsPans shifted alignment. Approximately 14,000’
A-Gf bridge railing damaged.
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——9 Brldge Bearings -Major bearing replacement
on both bridges, roadway crossovers for traffic,
debris removal




I=108hWin'Spans

Unirormidisplacement
ofispans










A A s O il

e e e




ment arrested by rise







~10 REPAIR PROJECT

oip—

SAHUicane Katrina hit Monday, Auﬁ“E;t 29, 2005

BB Others Construction Co. went to work on
Mpnday,September 12, 2005, Fourteen days
ditepthenurricane made land fall

==P '- se I — Eastbound Roadway Opened two way
;jﬁﬁfﬁc 34 days later, October 16, 2005

s Phase IT — Westbound Roadway Opened to
traffic 82 days after Phase I, January 6, 2006




I-10 REPAIR PHASESs =
RRASE 1: REPAIR EASTBOUND ROADWAY

EVBVErSpansHireomNVEMorillfgapsronrEB
- R== |gn dnd repair missing spans on EB

PHAS E 2: REPAIR WESTBOUND ROADWAY

e

== eplace WB spans with approximately 1 mile

;_-b -ﬁf ACROW: 700 Series bridging, & realign spans
- CONSTRUCTION COST

e Total construction cost for repair project and
maintenance of the ACROW Bridge =
$39 million
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TRAFFE S BACK ON 1-10
No Permit Loads Allowed




1-10 NEW BRIDGE

GRITICAL FEATURES
- JJJ, ane facility

orm protection

7-'Tnhanced ship collision resistance
¢ 100 year service life

® Design alternates where possible




~GENERAL FACTS

shiiotal Bridge Length = 58,388’
—260,000 LF 36" Piles
=957,000 LF BT 78

4,_,

SESrfiace area = 3.75 million ft2

0 ‘f’e“‘ él Roadway Length =1.2 miles

,_ nstructlon Cost
" = — Phase I (Under Construction) $379 million
=Phase II (Under Design) $240 million

e Coastal Engineering Services from Moffatt and
Nichol LSU and SITE.




Construction Contract 2, (S.P. 450-17-00xx)
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STA. 837+20.00 CL. I-10 CROSSOVER
END ROADWAY
BEGIN BRIDGE

-
L]
4
4
q
q
|-
]

T T

STA. 1128+40.00 CL. -1l
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DESIGN STORMS CONSIDERED
el rm* 2005
Jer s 14 NAVD 88, Wave Crest +22.8 NAVD 88

—_—

;;_Kfajtrma-llke storm (Path 28 miles west)
- Surge +19 NAVD 88, Wave Crest +30.6 NAVD 88

Derived from Moffatt & Nichol
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TORM PROTECTIQN

- -.-l.-_.

LiewiGonereteiElevationy(@0ifeet NAVDI88)
J\/’ the Maximum: Wave: Crest Height ofi
r aWWest (500 year design event) for main
vatearstructure

:ran5|t|on spans will be designed for the 100

== year Katrina event and anchored accordingly

® Transition spans will have open steel bridge rail




ON|CHARTRAIN BRIDGES:
( FD Load'Gombinations)

T _SHTO LRED specifications do not directly
ach_J_" the surge load condition

: e ﬁrst l0ad' case, the long duration load
: %j'?pﬂused by the surge could be applied as a

~Strength III case and the short during impact
load could be treated as an extreme event load




DESIGN SPECIFICATIONS
I-10 Bridge Over ILake Pontchartrain
S.P. 450-17-0025
Rev. 8 77

Load Combinations and Load Factors
(Per AASHTO LRFD Bridge Design Specifications Table 3.4.1-1 unless noted otherwise)

Load Factors
Limit States D D 1 5 o 3
Max | Min | Max | Min | LL | IM | wA | s! | 8* | ws | WL | FR CR TG | SE | CV | SC
SH
Strength I 125 09 | 1.5 065175175 10| - | - . - 1.0 | 0.51.2 : 1.0 5 -
Strength II 125 ] 09 | 1.5 | 065135135 10 - | - 1.0 | 0.5/1.2 ; 1.0 N -
»Strength 111 125 09 | 1.5 | 065 - 3 10 - | -] 14 . 1.0 | 0.51.2 3 1.0 5 %
Strength V 125 09 | 1.5 (065|135 13510 | - | - | 04 | 1.0 | 1.0 | 0512 : 1.0 5 .
Extreme II° 125 09 | 1.5 |065] 025025 10| - | - | 03 - 1.0 . 5 . 1.0 .
Extreme I’ | 1.25] 09 | 1.5 065 175] 1.0 | 10 | - | - 5 - 1.0 - ; 5 5 1.8
Extreme IVC | 1.25| 0.9 | 1.5 | 0.65 | - 2 1.0 - | - | 14 . 1.0 y : » o 0.7
»fxtreme V° 125 09 | 1.5 | 065 ] - 5 L | - | = 4 4 1.0 " : y 1.0 | 0.6°
Service I 10 |10 |10 |10 10|10 10| -] -]03]| 10 10| 1012 | 05 | 1.0 5 .
VService II 1.0 10 ] 10| 10] 13 ] 13 ]10] -] - “ . 1.0 | 1.012 . ’ o -
Service I11 10 | 10|10 ] 10| 08| 08 | 10| - | - 5 N 1.0 | 1.012 | 05 | 1.0 & <
Service [V 1.0 | 10| 1.0 | L0 ’ » 1.0 - | -] 07 o 1.0 | 1012 | 1.0 | L0 - <
Fatigue - - - - 0.75 | 0.75 | 1.0 - - - - - - - - - -
Storm Surge 1 | 1.25 | 0.9 . 5 - N 14| - | T4 | - 1.0 | 0.5/1.2 - . . -
~Btorm Surge2 | 1.25 | 0.9 - - - - - | 1.0 03 - 1.0 - - - - -

! Quasi-Static Storm Surge Forces

* Dynamic or Tmpact Storm Surge Forces

? Scour Depth

*180% of the Scour Depth

’ Per NCHRP Report 489 “Design of Highway Bridges for Extreme Events”.

% 60% of the Scour Depth

7 Apply wind load on structure (WS) to surfaces where storm surge forces (S) are absent.



SLAB REINFORCEMENT —
[

5 SLAB SPANS @ 30'-0" = 150'-0" CONTINUOUS UNILT

30'-0" (TYP.)
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#5 CONNECTION —
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EXTERIOR PILE




= A

e e e
| IIIIIIH!II. 3
=T O e
JOINT |

—g08




B FIMGER JD]NT——\

4 ET-TB BP&MS @ 128'-0" = 540-0" CONTIMJOUS LWIT
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SiProvide Minimum 100 Years of Service

SStidied HPC mix designs, including the Cooper River
S and Confederation bridges

= -
R~ -

& — HPC mix and additional concrete cover

Require 1000 Coulombs @ 56 days
Pre-qualify mix supplied by source

QA/QC element level test program
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