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What Are Fiber Reinforced Polymers?

A FRAs a matrix consisting of carbon or glass fibers encapsulated in a polymer or resin
A Thefibers provide the tensile strength in the direction of theiientation

A Theresin provides stability, shear strength and bonding of the FRP to the substrate.
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What Are Fiber Reinforced Polymers?

Carbon, Glass, Aramids, Basalt, Other Natural Fibers
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What Are Fiber Reinforced Polymers?

Sheets and Fabrics
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Rebar

Grids

Shells

PT Strands

Structural Shapes
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What Are Fiber Reinforced Polymers?
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Epoxy is mixed on site and the fabrics are saturated with the resin,
applied to the structure and allowed to cure at ambient temperature.
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What Are Fiber Reinforced Polymers?

PultrudedFRP Plate
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structure or may be embedded in a saw cut
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What Are Fiber Reinforced Polymers?

FRP Bars ' { O} & mLPgrmg £ |
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Typical Uses and Applicatiord FRP

FRP HAS BEEN EXTENSIVELY USED FOR A VARIENINCHND STRUCTURAL

RETROFIT / REHABILITARNRRLICATIONS IN LIElWCORVENTIONAL METHODS|

1. SEISMIC RETROFIT
A. INCREASE COLUMMCTILITY
B. INCREASE SHEAR & FLEXURAL CAPACITY
/] ® Lbmnt[!b9 3 h!¢mhCMA[LSDbY {¢w

2. INCREASED LOAD DEMANDS (FLEXURE/SHEAR IN BEAMS & SLABS)
A. EXISTING FLOOR SLABS WITH OCCUPANCY CHANGE
B. NEW MECHANICAL EQUIPMENT, RAISED FLOORS ETC.

,‘i )* Composites Global

oV

) b L




Typical Uses and Applicatiord FRP

3. DETERIORATION OF EXISTING MEMBERS
A. CONCRETE SPALLING REDUCING SECTION SIZE

B. REINFORCEMENT CORROSION CAUSING REDUCTION IN CARACI
AND INCREASING INSTABILITY
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4. BULDINOG b +9[ ht 9{ m MPRECAST®PANESCwW/ ¥
MODIFICATIONS IN CONCRETERISTRUCTURES

5. BASEMENWALLS BOWING & CRACKING DUE TO REHARNEDLOADING
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Typical Uses and Applicatiord FRP

6. INFRASTRUCTURE
A. BRIDGE COLUMNS, BENTS, GIRDERS, SLABS
B. WHARF PIERS, GIRDER, SLABS

TO bhbm{¢cw; / ¢ w! |
A. CRACKEDORRODED PIPES AND TANKS
B. DAMAGEBOUNDATIONS ETC

USE®F FRP FOR NEW CONSTRUCTION ARE ALSO GROWING,
ESPECIALLM ¢ | DCwt wO9LbChw/ 9a9b¢ ! b5
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ConventionalMethods for Retrofit/Repair

1. ADCREINFORCEMENT TO THE SECTION AND INCREASE THE SIZE OF THE
MEMBERE.G. CONCRETE OR STEEL JACKETING).

2. NEW ¢99] a9a.9w{ ¢h Lb/w9!'{9 [h!5mn/] w
3. BOLTEBTEEL PLATESMIEMBERSURFACES
4, USEha9 ¢, t9 hC 9-¢9wb![ th{e¢me¢9O9b{LhbL
5. FORSEISMIC UPGRADES OF WALLS:

A. SHOTCREClhEw Lbmt[!' b9 3 h;¢mhCmnt[! b9

B. SUPPORTINGE 99 {¢w!/ ¢'w9 Chw h'! ¢mhCn
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Conventional Methoddor Retrofit/Repair

() BEASIBLE WITHIN OCCUPIED FACILITIES DUE TO CRITICAL ONGOING L
THE FACILITY

W D WBACT ON SCHEDULE AND COST
() ARFECT THE FUTURE USE OF THE SPACE DUE TO INCREASEEMEMBE

© 5L CGAQHIEYRSINCE HEAVY MATERIAL MAY NEED TO BE TRANSPOX
TOl ' wsmehm! //9{{ [h/!¢LBASEMENIENO. / 9 L[ Lt

W 9 - CQRKROIME ENVIRONMENTS MAY MAKE TRADITIONAL MATERJALS
INAPPROPRIATE CHOICE
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FRP Installation

Repair of Structural Member
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FRP Installation

Surface Preparation
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FRP Installation

Priming the Surface

To promote adhesion and to prevent the
surface from drawing resin from the FRP,
an epoxy primer is applied with a roller or
brush. The primer is allowed to soak in for
approximately 15 min.
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FRP Installation
Apply Putty

A high viscosity adhesieaste
isapplied when necessary fdl
voidsandbugholesand to
transitionanyoffsets.
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FRP Installation
Cut the FRP Fabric

Ina clean area away frothe

resing the fabric ixarefully

measuredand cut to the required lengths.
The cut fabric isnarked

andstored in a clean drgrea.
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FRP Installation

Saturate the FRP
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FRP Installation
Install FRP
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FRP Installation

Final Finish

A
N "% :
ai@); Composites Global




FRP Applicationg Historic Buildings

Completed
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Marin County HOJ, San Rafael, CA
Concrete shear wall strengthening,
diaphragm continuity
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Unitarian Church, Oakland, CA
URM walls out of plane strengthening
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FRP Applicationg Historic Buildings

Completed

{ljdzr GGSNXa t dzo = {OldCounty CourBousel Reéwbod !City, CA,
URM walls in plane and out of plane diaphragm wall to wall shear transfer
strengthening
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FRP Applicationg Buildings

Slab strengthening (ceiling tiles Slab top strengthening for negative
removed grid in place) moment
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FRP Appllcanons Buildings

Beam column joint

Short column retrofit
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FRP Applicationg Buildings

Shear wall in plane retrofit

Wall end confinement
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FRP Applicationg Buildings

Shear wall in plane retrofit Concrete deep beam and columns
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FRP Applicationg Buildings

Column Retrofit Column Retrofit
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