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District 5 At A Glance
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L/__N Preservation Considerations

Pin-pointing the Problem

dInspection/Maintenance History

1 Age of Structure

JEnvironment

ODT/NDT Methods
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L/__N Preservation Considerations

A Context Sensitive Design Approach

JLocal Coordination

Project Scheduling
= Special Events

= \X/eather Seasons
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L/__N Preservation Considerations

A Context Sensitive Design Approach

AdMOT

= Traffic Volume

= User Demographic
= Safety During Construction
= Availability of Alternate Routes

U Constructability

‘ ’ ‘ NATIONAL BRIDGE PRESERVATION PARTNERSHIP CONFERENCE 2018
PRACTICES WL CAN NOT AFFORD TO DEFER




Current Project Snapshots

SR 40 Over Halifax River VR i
Pier 8 Repair PP Ngaee
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SR 40 Over Halifax River
Pier 8 Repair

P
.

.
it

ot B
- e

- U
e LR 1 S

{
i

LR RL B - U

(L I

NATIONAL BRIDGE PRESERVATION PARTNERSHIP CONFERENCE 2018

PRACTICES WL CAN NOT AFFORD TO DEFER




SR 40 Over Halifax River
Pier 8 Repair

Historic Crashwall

Cracking Issues

= Bridge constructed between
1981- 1983 in two phases

= Substructure distress and
deterioration observed shortly |-
after construction completion




SR 40 Over Halifax River
Pier 8 Repair

Historic Crashwall
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Cracking Issues

= Bridge constructed between
1981- 1983 in two phases

= Substructure distress and
deterioration observed shortly
after construction completion




SR 40 Over Halifax River
Pier 8 Repair

= Pier #9 in worse condition &
repaired in 1995

= Pier #8 not as severe —
State crews carbon-wrapped
the crashwall in 1995 with
goal to delay in-depth repairs




SR 40 Over Halifax River
Pier 8 Repair

Historic Crashwall
Cracking Issues

J|
= Pier #9 in worse condition &
repaired in 1995

= Pier #8 not as severe —
State crews carbon-wrapped
the crashwall in 1995 with
goal to delay in-depth repairs




SR 40 Over Halifax River
Pier 8 Repair

Pier #9

Repaired 1995

Pier #8

Current Project



Project Considerations

SR 40 Over Halifax River

Pier 8 Repair

Atypical Failure Mode for
Intracoastal Bridges
Investigations propose differing

theories:
1994 Report — Mass Concrete Pour Failure

2014 Report — Differential Settlement
Yearly surveys = pier Is stabilized

Carbon repair had gone past its
intended service life (20+ years)



SR 40 Over Halifax River
Pier 8 Repair

Project Considerations

= Aggressive brackish
environment

= Structure builtin 1983 —
40+ year service life remaining

* Time for a permanent repair

9/30/2014
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SR 40 Over Halifax River
Pier 8 Repair

= Unknown condition of concrete
under the carbon-fiber wrap

* Proximity of the fender system &
battered piles

= Coordination with Army Corp of
Engineers, XY ater Management
District, and Coast Guard




SR 40 Over Halifax River
Pier 8 Repair

Project Complexities

= Unknown condition of concrete :
under the carbon-fiber wrap |

|

|

= Proxi mity of the fender system & s e —| | |, 1' Ve
baiipgpics B Al

= Coordination with Army Corp of oo~ 1
Engineers, Water Management J;’,“' H H
District, and Coast Guard il \

SECTION A-A
(Pier 8)
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SR 40 Over Halifax River
Pier 8 Repair

Proposed Solution

* Design Consultant: AECOM
* Phased removal of existing deteriorated concrete
= [Installation of new Post-Tensioning system

- Fxisting Seal Concrete (To Remain)

; ; 2 _— @ Pier 8 Sta. 63+89.29
- Existing Concrete Fooling (To Remain)
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SR 40 Over Halifax River
Pier 8 Repair

78-4" (Length of New Crash Wall)

Existing 25 /- Existing Pier Crash Wall Construction Joint 2'—5"—\
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Reinforcement Phase C Phase A Phase A Phase B
te Remain (Typ. ~ g-9' 21'-0" Phase O 120" 210 7 — Phase F Concrete
, e Phase E not : o P SR .
Phase F — |\ " T ¢ wall " " o —El (+) 9.000 NGVD " " /
. " op of Wall) " I ~ / " £
(Ends of Wall AR i 5 \ i ! | | [El(+) 8167 nGVD ! il C‘l
A"‘:e( N ] [ M LN il
Post-Tensioning) T - 2" Thick Steel

il

”ML&;‘}.}"}I}{’: ] ," "I‘Ili

[l R AAVRA TR VAR AR UARUARAR URRARAVIAD NN AR 77
NN\ T N O I 7 o ool
N e N NN 7277

NN\

il I O OO N\\\Yyyty-22©t”?#
VAN O N I\’
NN O NN N \\oeeezzz777
WA\ I 77
AN\ RN NN
EXM'{':'J AN T NN AT AR AR Y NN \\Vl\ AAA A
TRt | g 4
; Si- nsi ng Bar E VI‘
R 1 s & T & & Ot s S & e o s o St T s ARt & R 1 S e st
Concrete

PIER 8 ELEVATION Seal

(To Remain)

/\) NATIONAL BRIDGE PRESERVATION PARTNERSHIP CONFERENCE 2018

PRACTICES WL CAN NOT AFFORD TO DEFER




SR 40 Over Halifax River
Pier 8 Repair

Proposed Solution

\ N s = Post-Tensioning system using
\
LK ol 44 = 5
P 2" thick steel bearing plates
_g(';"ISI'-':GRii-':j \ i-"’ " — Post-tensioning bar
(Iy'p“'_}/n’:_—':..s“) 1 )" tl:/f.;d.;d‘;ci ‘nu'!‘ (‘l ',-plA)
1" g Grade 150 Noted) | /'
Threaded Bars

' Single <
New Post-Tensioning —\ ; Existing Bars BUJ\ '
Pl S A ; T to be Removed —  "\— "7

; \\ in Phases B & C .‘,
|I '. |

= Reconstructed larger crashwall

e | % ] to encapsulate the PT system

{See Detail L =

this sheet) X
is shee ] ',_,Q,.,_,/—.Q,-)’(}- _7%,_ % i.;%

in New Bars 6P3 — ]
Existing Bars (Match Spacin o | g |77
8V to Remoin/ of Bars 2/’22 J g9 |7% -
(Typ.) > >33 Concrete
3 il Placed in
Phase F
PARTIAL SECTION A-A @ PIER WALL 2
(Phase B Shown, Phase C Similar, Opposite Hand) End of Existing Pier Wall

(Existing Column Reinforcement not Shown for Clarity)




SR 40 Over Halifax River

Proposed Solution :

/

_— Tension Cable

— T = 190 Kips

g

/ »— Column " compression Strut
/

—— T = 190 Kips

Pier 8 Repair

Phased repairs for
substructure integrity

At least two columns fully
bonded to the crash wall at any
one time during construction

Temporary column bracing
concept added for additional
confinement & stability
(think hurricane season)

. ‘ NATIONAL BRIDGE PRESERVATION PARTNERSHIP CONFERENCE 2018
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SR 40 Over Halifax River
Pier 8 Repair

Current Status — Under Construction




|Current Status — Under Construction |

= Cofferdamis Complete & dry
Contractor currently wrapping-up
Phase A (first of six phases)

o

SR 40 Over Halifax River
Pier 8 Repair

b W ' -
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Current Project Snapshots

SR 44 Over Berrys and Connors Canals
Partial Deck Replacement

Located in New Smyrna Beach
Volusia County




SR 44 over Berrys & Connors Canals
Partial Deck Replacement

Y ol

03/05/2014
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SR 44 over Berrys & Connors Canals
Partial Deck Replacement

Signs of Early Deck Failure

= Both bridges built in 1994 - flat
slab bridges with 14" decks

* Delaminations, spalls, and pop-
outs developing at a quick rate

= Bridges serve beach access and
county’s busiest boat ramp
(salt water)



SR 44 over Berrys & Connors Canals
Partial Deck Replacement

Investigation

= (Cores taken by FDOT Corrosion
Research Laboratory

= Berrys Canal - 3.40 Ib/yd?

= Connors Canal - 1.90 Ib/yd?

= Chloride concentration of
1.2 Ib/yd? considered threshold for corrosion

=  Active corrosion identified on both structures




4 over Berrys & Connors Canals
Partial Deck Replacement

Investigation

= GPR scan commissioned by D5
f Structures Maintenance

Undamaged
paft SRR

Affected/Damaged Areas
Affected

Damaged

= @Goal to delineate damaged
and undamaged areas

= Data analysis and interpretation:
entire deck area needs attention

Geophysical investigation conducted November 17, 2015
using IDS RIS Hi-Bright Ground Penetrating Radar (GPR)
system equipped with 2 GHz antennas.

Locations are approximate.

5m 10m 15 m 20m 25m|

Volusia County Bridge Deck Investigation
New Smyma Beach, Florida

orawn: 5. Resd Jeneckes: 5. Tescnke [revisea Bridge 790150

cae: 1ncn = smetarsffoste: 112415 |

Figure 5
GPR Degradation Map
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SR 44 over Berrys & Connors Canals
Partial Deck Replacement

Proposed Solution

= Affected concrete must be removed — corroded steel replaced
* Full-depth deck replacement likely to require falsework

= Unable to work in the water-permitting not in the design schedule

121'=0" {Gveral gth of Bridge - Continuous Slab

ELEVATION

: ‘ NATIONAL BRIDGE PRESERVATION PARTNERSHIP CONFERENCE 2018
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SR 44 over Berrys & Connors Canals
Partial Deck Replacement

Proposed Solution

Apply Ty
. / Bonding pound

\#\\\\\\ Exist. Conc. Deck Surface
I /(ro be Hydrodemolished
\ ®
i
AT . P05 e miore e
spep s o AR AT TS

MR BRI
oD e

pe A Epoxy

2" :Cl.

1'-2" Slab

Design Consultant: AECOM
Partial-depth hydrodemolition

Approximately 5" depth
concrete removal

Hydrodemolition avoids
introducing microfractures



SR 44 over Berrys & Connors Canals
Partial Deck Replacement

Project Considerations

* Maintenance of Traffic addressed
throughout project design

* Residents generally more
affluent and politically active

= Berry’'s Canal simple two-phase
lane-shift (56’ roadway width)




SR 44 over Berrys & Connors Canals
Partial Deck Replacement

Project Considerations

= Connors Canal more difficult —
cannot be completed in two phases
(48" roadway width| \Ft

(BOLTED INSTALLATION)

* Temporary signal-controlled two way
(single lane) MOT scheme considered

rejected by stakeholders

RRRRRRRRRRRRRRRRR
LLLLLLLLLLLLLLLLLLLL

(PHASE 1)

I" ' ‘ NATIONAL BRIDGE PRESERVATION PARTNERSHIP CONFERENCE 2018
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SR 44 over Berrys & Connors Canals
Partial Deck Replacement

Project Considerations

= Connors Canal required
three phases by bifurcating
traffic during one phase

* Not ideal but necessary
* Low speed corridor

= Favorable five-year
crash history

______ =
ST
o B . B
SRS e B
. =i
S N S
—>

=
‘ NATIONAL BRIDGE PRESERVATION PARTNERSHIP CONFERENCE 2018
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LANE SHIFT PATTERN - PHASE 111
N.T.S.




SR 44 over Berrys & Connors Canals
Partial Deck Replacement

Project Considerations

* Top-mat exposed after hydrodemo
— limited reinforcing remaining in
negative moment region

Pour sequence developed so
that negative moment regions
be placed first




SR 44 over Berrys & Connors Canals
Partial Deck Replacement

‘Current Status — Under Construction I




SR 44 over Berrys & Connors Canals
Partial Deck Replacement

ent Status — Under Construction
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SR 44 over Berrys & Connors Canals
Partial Deck Replacement

Current Status — Under Construction
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/1(1}\\ Current Project Snapshots

I-95 North over CR 5A

— Partial Deck Replacement

Located in Brevard County
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I-95 North over CR 5A
— Partial Deck Replacement

Bridge Info

Begin Bridge 221'-0" £End Bridge

FFBW End Bent | (Overall Bridge Length) ) FFBW End Bent 5

=g Pier 3
1 69'-6"
Span 3

r Guordroil ; | ; Guordraoil 60

50

1
n= !
Wingwcﬂ_/"“ _ H 0 T - 40

(Typ.) THT! ! "o
!!

T 11
non - - o - 30
: " ‘rin ¢* ‘und! ( ‘i ! " lul

_/ — W 15'-4)5" MVC‘——; At 15'=4" MVC " Existing W Con:"ete Slope 20
HP14x73 Pile (Typ.) [ (Under S8 Bridge) (Under N8 Bridge) Cround Povement (Typ.)

10

(Along SB Coping Laoking West)
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e @?—\\ 1-95 North over CR 5A
- — Partial Deck Replacement

Bridge Info

56" CLEAR WIDTH

10" SHOULDER _, 12 12 12 1 0 SHOULDER

Tttt

l:-\—_r. — —_\_/T____rl_[::{:_—_—l_—r ——————————————

2N A D 2N

[-95 EXISTING TYPICAL SECTION
(NORTHBOUND ONLY)




ED ﬁ‘i\ 1-95 North over CR 5A
. — Partial Deck Replacement

Project Background

2014: Irreqular/brittle
concrete layer found in 2
bays of Span 3 Bridge
Deck section during I-95
widening project




r:b ﬁ?—\\ I-95 North over CR 5A
- — Partial Deck Replacement

Affected Section

56" CLEAR WIDTH

10" SHOULDER_ , 2 ' 12 ' 12 , 10" SHOULDER

n
\

S —

\r. k’ —(l—[,———?—\r—_———q;____vr___\_r_
N2y 2NN /N N N /N

1 2 3 4 5 6 7 8
1-95 EXISTING TYPICAL SECTION
(NORTHBOUND ONLY)




I-95 North over CR 5A
— Partial Deck Replacement

Affected Section

L =

“— BEGIN BRIDGE _/ """""" | _TREMOVE AND 1 N NSy ;
" FEBW END BENT 7+ BRIDGE NO. 700156 : [ |REPLACE DECK " ",
\ 5TA, 3764483.07 / \ | |To LiMITS SHoww| END APPROACH 5LAB
. . — — S b} .
__________________________________________________ / . o - -
' ' 7 > ENp APPROACH SLAB

ouT-To-our
-0

¢ CONST. 5R & (1-85)
5TA 3766+0053 =
§ SURVEY CR 54
5TA, 15+00.00

5

W 5T 4. F767+45.03

LEGEND:

//// T0 BE REMOVED AND REPLACED
£

PLAN




ER ]CF\ 1-95 North over CR 5A
R . — Partial Deck Replacement

Project Background

2015: Coring Results at
the affected section
Indicated high chloride
content and low
compressive strength
(avg. 2560 psi)




ED¢ N 1-95 North over CR 5A
— Partial Deck Replacement

PrOJect Background

2016: Design began to
replace deck in affected
region. Kissinger Campo
& Associates - EOR




ED ﬁ‘i\ 1-95 North over CR 5A
. — Partial Deck Replacement

Project Considerations

d Public Visibility/ Traffic Impacts

U MOT/Constructability
dProject Scheduling

™ N NATIONAL BRIDGE PRESERVATION PARTNERSHIP CONFERENCE 2018
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I-95 North over CR 5A
— Partial Deck Replacement

MOT Challenges

56
_ 2" SHOUL DEF
2‘\ -
-
| M ‘ |
C ), —
C K j N

PHASE [ — NORTHEBOUND




SC :F\ 1-95 North over CR 5A
‘ — Partial Deck Replacement

MOT Challenges

56" CLEAR WIDTH

25 WORK ZONE
2 2
/_—;-()b' 14 -9% DoeE Lt ]

|| (DECK REPLACEMENT)
™~
TYPE K TEMP. BARRIER WALL \
|

PER INDEX 414 = will' &'

~

I

t
57
a

)

1-95 TYPICAL SECTION
PHASE |1

INCRTHBOUND ONLY)




I-95 North over CR 5A
— Partial Deck Replacement

Proposed Solution

2~4501 (TOP & 80OT.)
f (TYP. @ LONGIVWDINAL JOINTS)
Rap—— -‘-----------------l-d-----------------------

¢ BEAM 3-4 T

7%" JOINT

N PRECAST CONCRETE PANEL
TYPE 1 ' )%

¢ BEAM 3-5 W 2~:4IB()2 (TOP & BOT.)

\— PRECAST CONCRETE PANEL— it " pRECAST CONCRETE PANEL—
TYPE 2 Bt TYPE 1




ED ﬁ‘i\ 1-95 North over CR 5A
. — Partial Deck Replacement

UHPC Benefits

Decreased
Construction

Reduced
MOT time:

Rapid
cure

time: time: ey

) weeks down
14 ksi - 6 days - demo to P,
3 days opening days

™ N NATIONAL BRIDGE PRESERVATION PARTNERSHIP CONFERENCE 2018
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ED ﬁ‘i\ 1-95 North over CR 5A
. — Partial Deck Replacement

UHPC Considerations

1 Cost Premium

 Coordination with Supplier for installation

dSensitivity to High Temperatures during mixing

dLeak Proof Formwork is necessary
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e — Partial Deck Replacement

bﬂ I-95 North over CR 5A

UHPC Joint Details
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I-95 North over CR 5A
— Partial Deck Replacement
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Synopsis

 All Projects Are Not Created Equal
U Fixing the Problem vs. Placing a Bandage

L A little upfront consideration goes a long way
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