Full Scale Testing of FRP
Repaired Prestressed
Beams
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a) Typical Profile of Test Specimens in Undamaged State
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Beams were artificially damaged to
simulate what happens in the field due
to impact with over height vehicles
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6 beams, 6 Tests

1) Contrel Beam Undamaged
2) Control Beam Damaged

3) Damaged Re
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Test Specimen 3 4 6
Fiber Material and | Sro0n Uni- Carbon Uni- | £ Glage Multi- | Carbon Uni-
Descriot directional with directional with dicoctional Fibeis | directional Bib
SERPNON 1 Aramid Cross Fibers| Cross Fibers o e -
Resin Matenal Epoxy Polyurethane Vinyl Ester Epoxy
FORgaL N & 1.21% 1.05% 1.43% | S0%
Failure
Tensile Modulus 10500 11000 1522 10100
(ksi)
Ultimate Tensile
Strength (ksi) 127 115 15.08 150
Total Laminate
Thickness from 0.160 0.124 0.500 0.069
Data Sheets (in.)
Total Average
Laminate ‘Thickness 0.276 0.236 0.138 10 0,386 0.168
Measured (in.)
Number of
Laminates 4 4 ' 3
20 40 20
Total Length of 20 32 i 20
Laminates (ft.) 20 24 20
20 16
5 - B
Width ﬂl'_l..ummﬂtes 6 12 18 18
(in.)

Vertical FRP 2 Plies CFRP | Sprayed GFRP ~ | 5 plies CFRP at 0
Anchorage None CMSolad i 1w % ek AT Degrees up to
Dascrintice 90 Degrees, 12 ft |Wide up to Botlom Bottom Fl

P from Midspan Flange iR




AASHTO Girder Tests 2002
Girder Type: Type || AABHTO
\ Dtrand Fattern: See attached

- Legend

—\_J FI200-5-X Crack Gauge

]

= | SLF2000 or SDF200E VDT

At
H: | sm E3 Load Cell (400 kip)

i | Theoretical Capacity
— e (not including self wt.): 2007 kip-ft
J [ Max. Theoretical Applied Load: 123.8 kip

i
L T~ Instrumentation Line Tk Eelie
End Yiew Rear Elevazion Capacicy = 2012 Kip-Ft

Inszrumenzazion L ayouz \ Max. Applied Load = 154.1 kip

-

Material properties:
e WY f o = 6300 psi

i T oyiee = 4500 psi
290 ksi V18" dia, Strands

irder manufacture date: ~19&7

Test date: £12/2002

Instrumentation Lines as Above

| .
e * Control Girder
Sheet 1 of 2







Beam Being Tested




Tiest 35 Beam Repair




Test 3 Failure




Tiest 4 Beam Repair
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est 4 Anchora




Failure Test 4




Tiest 5 Beam Repair
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Failure Test 6




Results
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Figure 5-3: Normalized Moment versus Deflection for all Test Specimens and the Service




Test Number

% Capacity of Undamaged
Beam
91
95

95




What Did We Learn




The importance of anchorage




Anchorage

How much

How! ofiten

What are the loads
How! te design




