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Direction GFRP CFRP AFRP
Longitudinal, a; | 6to 10 -1t00 | -6to -2
Transverse, ar | 19to 23 | 22 to 50 | 60 to 80
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. Elastic Ultimate Strength Minimum Rupture
Fiber Type Modulus (MPa) Strain

(GPa) (%)

Carbon
General Purpose 220 to 240 2050 to 3790 1.2
High Strength 220 to 240 3790 to 4820 1.4
Ultra High Strength 220 to 240 4820 to 6200 1.5
High Modulus 340 to 250 1720 to 3100 0.5
Ultra High Modulus 520 to 690 1380 to 2400 0.2

Glass

E-Glass 69 to 72 1860 to 2680 4.5
S-Glass 86 t0 90 3440 to 4140 54

Aramid
General Purpose 69 to 83 3440 to 4140 2.5
High Performance 110to 124 3440 to 4140 1.6
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FRP System Description

Elastic Modulus

Ultimate Strength

Rupture Strain

. e8¢ (GPa) (MPa) (%)
(Fiber Orientation) 0 Degree | 90 Degree 0 Degree | 90 Degree 0 Degree
High Strength Carbon/Epoxy
0 100 to 140 2t07 1020 to 2080 351070 1.0to 1.5
0/90 55t0 76 55t0 75 700 to 1020 | 700 to 1020 1.0to 1.5
+45/-45 14 to 28 14 to 28 180 to 280 180 to 280 1.5 to 2.
E-Glass/Epoxy
0 20 to 40 2t07 20 to 1400 351070 1.5t03.0
0/90 14 to 34 14to3 20 to 1020 520 to 1020 2.0t03.0
+45/-45 14 to 21 14 to 20 180 to 280 180 to 280 2.5t03.5
High Performance Aramid/Epoxy
0 48 to 68 2to7 700 to 1720 35t0 70 2.0t03.0
0/90 28 to 34 28 to 35 280 to 550 280 to 50 2.0t03.0
+45/-45 7to 14 7to 14 140 to 210 140 to 210 2.0t03.0
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FRP System Description Fabric Weight Ultimate
(Fiber Type/Saturating Resin/Fabric Type) (g/m3) Capacity
(kKN/mm)
General Purpose Carbon/Resin/Unidirectional Sheet 200 500
400 620
High Strength Carbon/Resin/Unidirectional Sheet 230 320
300 700
620 960
High Modulus Carbon/Resin/Unidirectional Sheet 300 600
General Purpose Carbon/Resin/Balanced Sheet 300 180
E-Glass/Resin/Unidirectional Sheet 900 720
350 230
E-Glass/Resin/Balanced Sheet 300 120
Aramid/Resin/Unidirectional Sheet 420 700
High Strength Carbon/Resin/Pre-cured Unidirectional 2380 3300
Sheet
E-glass/Vinyl ester/Pre-cured Unidirectional Sheet 1700 1580
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Exposure Condition Fiber Envi.ronmental

Type Reduction Factor Cg
Carbon 0.95
Interior Exposure Glass 0.75
Aramid 0.85
Exterior Exposure (bridges, piers, and Carbon 0.85
unenclosed parking garage) Glasg 0.65
Aramid 0.75
Aggressive Environment (chemical and Carbon 0.85
wastewater treatment plants) Glasg 0.50
Aramid 0.70
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