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Bridge 150096 superstructure = TP R
replaced in 2013 following 10/2012
Inspection — 43 years of service

x e Sy Oyster Creek 732
ANl TN R 150039 - fy

e i | /
S TS A
&) /

W ‘ 2l
P \\\ ] ‘/_“ o5

heso \\\‘&UMmPinl (‘-1;’\

XL NEW ool e ST

I [ Prigon V[ Mitt Pond
e

C
Camp o *
N A=l = 4 5 d— ¢
A — ) S o
2 Vet Mill Crogk %
7 k= g i £ab Poin
o o . 7

-
A

1A

Maps from USGS,
US Census Bureau




NC STATE UNIVERSITY

E EP f:j;' 92" i_

N 4z NC Cored Slab Bridge Construction:
F— = Vi - Used since late 1960s
[ - . 18,21 or 24 in. depth X 3 ft wide
i FanWany N 1ep
\E \/ . 41 « 40 - 70 ft long simple spans

R TR oy ar e el «  Typically 14-16 slabs per span
: '.zizz 5’|z 'zz‘{ sf_z'z'zﬂ z,f,';“,‘,;f;’,’,f

INTERIOR _SLAB SECTION

i ££:0 _ s
2> . : : : i POEOT . 2y
9" /23" 2o-0" i L£0-0" (321

| £ Svrvey £
Shear éc’yl ﬁ Ae r‘/A—J with yrw/ affer

f al) erechion work Aas beem came St

Lt and offar fira/ Munu] of Fropsverse

.€ A toa” " shrands, Sce Specinl [revisions Bor gt ¥ |
i X 5 , o pl] Slab . 3
N i DS ) | 1
Grode Fufv/\ /f AN

3" panns
Besir E Donels Brtominces 3. DRAINS
. Lpary 7" P Wearing Svrface
.(‘ b SoalwnF~ ’ L/ Slepe e - F 4 Yy Shoe ¢4 &, AN o~
W EE T '*‘}55 SO 1 ?_ TN @5\ ,’Qg% =}\{9\x %‘G @ ? @ O%é .%@ BID @%65 ~Carsd 770
\' ‘\3 1] P 3 X {\ d - % % 3 5 T\g = <
" . [ . " 0 [} ] r 1 0 13 .
Dk Y Lowels 2 Fd. . %P Grode 270 Tromsverse 22’, p,,.,/ ,4/,/,, 4 x 2 x 27 @ Bent
$7 2 Loik Shod O SHronds in £ '8 Hudes, 4 esch erd) Llastomerss 5"'"':
. : : Typ. Each Lpi¥

" IE
/= Prestressed Come. Cored Slob_Sectoss

Plans courtesy of NCDOT 7YPICAL SECTION




NC STATE UNIVERSITY

Oyster Creek Bridge — US70

8 — 45 ft spans
26 — 7/16 in. Grade 270 prestressing strands
replaced after 37 years of service
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1st reference to patching in 2003 bridge inspection report — 28 years of service
Within the next 10 years: 37 of 64 end span slabs need ‘priority maintenance’
144 of 272 slabs have been patched 9
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Midspan Deflection (mm)
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Steel prestressing strand
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Carbon FRP strand

Fiber-Reinforced Polymer (FRP) Reinforcement

Steel reinforcing bar

R

Glass FRP bar
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FRP Reinforced/Prestressed Concrete...
a new technology, but no longer an emerging technology

1988 — Sinmiya Bridge, Japan, 35 years of service
1997 — First FRP bridge in Canada, 26 years of service
2001 - First FRP bridge in the US, 22 years of service
~ 24 bridges in the US with FRP elements (girders or piles)
FL, KY, LA, ME, MI, OH, VA
~ 6 new bridges or demonstration projects in the US under design or construction

AASHTO:
LRFD Bridge Design Guide Specifications for GFRP-Reinforced Concrete
Guide Specification for the Design of Concrete Bridge Beams Prestressed with Carbon FRP Systems

ASTM D30 on Composite Materials

ACl440.11-22 Building Code Requirements for Structural Concrete Reinforced with GFRP Bars — Code

and Commentary (an ACI318-14 dependent code)
12
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Harkers Islad Carteret County, NC
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Bridge No. 96

« Built 1970

« Superstructure Replacement 2013
« Functionally Obsolete

Bridge No. 73

« Built 1969

 Posted SV 24, TTST 37
« Structurally Deficient
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Harkers Island Bridge Project Details

New Bridge Length: 3,200 ft. (28 Spans)

CFRP Prestressing Strand:
» Girders (115): 650,000 Linear Feet
* Piles (212): 325,000 Linear Feet
* GFRP Reinforcement:
» Superstructure: 715,000 Linear Feet
* Substructure: 220,000 Linear Feet
* Let Date: July 2021
« Completion Date: October 2025
« Contract Amount: $59,995,746

« Moratorium: April 1st through September 30"
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24 in. Square CFRP Prestressed Precast Piles
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24 in. Square CFRP Prestressed Precast Piles
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Cast-in-Place Substructure
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Construction Progress
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What’s next...

« Builtin 1962
« 2.8 mi. long with mechanical swing span
« 35 mi. detour adds 45 min. driving time
* 53 mi. detour adds 58 min. driving time

Lindsay B. Warren Bridge (aka Alligator River Bridge) Replacement
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