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m Structural Design of Polymer Composites: Eurocomp Design Code
and Background Document, 1996

m Guide for the Design and Construction of Structures made of FRP
pultruded Elements, CNR-DT 205, 2007

m AASHTO Guide Specifications for Design of FRP Pedestrian Bridges,
2008

m ASCE Pre-Standard for Load & Resistance Factor Design (LRFD) of
Pultruded Fiber Reinforced Polymer (FRP) Structures, 2011

m Prospect for new guidance in the design of FRP, Report EUR 27666
EN, 2016

m Design of fibre-polymer composite structures, CEN/TS 19101, 2022
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m ICE Design and Practice Guide: FRP Composites - Life &
Extension and Strengthening of Metallic Structures, . ""*)

2001 i vk prcie i
. . . . FRP composites
m  Guidelines for the design and construction of externally e —

bonded FRP systems for strengthening existing
structures, Materials, RC and PC structures, masonry
structures, CNR-DT 200/2004, 2004

m  Guidelines for the design and construction of externally
bonded FRP systems for strengthening existing
structures, Metallic structures, CNR-DT 202/2005, 2007 ﬂ

m  ACI 440.2R-08 Guide for the Design and Construction of
Externally Bonded FRP Systems for Strengthening
Concrete Structures, 2008

m AASHTO Guide Specifications for Design of Bonded FRP
Systems for Repair and Strengthening of Concrete
Bridge Elements, 1st Edition, 2012

m NCHRP Project 10-64

m Field Inspection of In-
Service FRP Bridge Decks

m Published in 2006

= Available at
http://onlinepubs.trb.org

/onlinepubs/nchrp/nchrp
_rpt_564.pdf
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Bedford Plastics (pultrusion)  Creative Pultrusions Inc. Hardcore Composites
(pultrusion) (VARTM)

Strongwell (pultrusion) Martin Marietta Composites Kansas Structural
(pultrusion) Composites, Inc.
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Kings Stormwater Channel Bridge
(USA)

m UC San Diego, Alliant TechSystems,
Inc., and Martin Marietta

m Span: 2 x 10 m, Width: 13 m
m Six longitudinal concrete filled carbon
tube girders (carbon/epoxy system)

m GFRP deck panel (pultruded
trapezoidal E-glass/epoxy tubes with
a top skin layer

M Filament wound
CFRP tube

Toowoomba Bridge
(Australia)

m University of Southern Queensland, Wagners Composite
Fibre Technologies, and Huntsman Composites

m Span: 10 m, Width : 5.0 m
m Hybrid box beams : prefabricated concrete, GFRP, and CFRP

concrete
/
’ 100
GFRP || | 450

|‘ 350

CFRP
(dimensions in mm)

= 2008%8AH
m Lockport, IL
m Span: 57 ft.(17.4 m)

m Six 42 in. (1.067 m) T
deep HCBs spaced at 7
ft. 4 in. (2.23 m) .
centers, 8 in. (200
mm) thick RC deck

m Erection required only

a 30-ton crane

= Partially funded by Innovative Bridge
Research and Design (IBRD) Program




Hybrid Composite Beam

Shear connectors

m GFRP shell

m Compression arch

m Galvanized steel
prestressing
strands

m Tied arch in an
FRP box

m 90% of strength
prOVided by reinforcement

concrete and steel Low-densty
m Lightweight: 10% __
Of Concrete beam Fiber-reinforced

plastic shell
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Ginzi 1982 TILHIT 12

Bonds Mill 1994 AFXYR 8.2
INEEL 1995 TA)A 9.1

Smith Road 1996 TA)AH 10.1
Russel County 1996 TA)h 7.1
Tom’s Creek 1997 TA)A 5.3
Laurel Lick 1997 TA)AH 6.1

TECH 21 1997 TA)A 9.7
Muddy Run 1998 TAH 9.8
Bennett’s Creek 1998 TA)h 7.8
Dicky Creek 2001 TA)h 11.9
Eight Mile Road 2007 TAH 6.7
Hoofdbrug Oosterwolde 2010 i 12
BT 2015 R—FUF 22
2T 2016 R—ZF 10.7
Nelson Mandela Alkmaar 2016 A4 22.5
Grist Mill 2020 TA)AH 22.9
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