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Mechanical properties of carbon fiber sheet and carbon fiber strand sheet
based on carbon fibers for the reinforcement of highway bridge RC slabs
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Abstract Recently, a lot of interest has been shown in structural maintenance managements of civil infrastructures. Many
researchers have been conducted on various maintenance techniques and repair materials. Among other fiber materials the
carbon fiber materials are especially focused on maintenance management of Highway Bridges. Extensive work has been
done on Carbon Fiber Sheet (CFS). Nevertheless, Carbon Fiber Strand Sheet (CFSS) is a newly developed material, on
which limited work has been done until now. Therefore, in this study bonding the CFSS to RC slab specimen and fatigue
resistance evaluation has been conducted. The results demonstrated an increase of 25.3 times more reinforcement of RC
slab compared to non-reinforced RC slab. Moreover, compared to CFS-bonded RC slab, The CFSS-bonded RC slab
showed 1.2 times greater reinforcement.
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Table 1
Mix proportions of concrete for RC slab
Slump W/C Unit weight (kg/m’) Chemical admixture (ml)
o s/a
(cm) (o) C w S G SP AE
18+2.5 514 51.2 319 164 953 886 1.91 16
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Table 2
Characteristic values of concrete and rebars
) Rebar (SD 295 A)
Test Compressive strength - - - -
specimen of concrete (N/mm?) Diameter Yield st7rength Tensile §trength Young’s 2modulus
of rebar (N/mm”) (N/mm”) (KN/mm”)
RC slab 30 D13 370 511 200
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Table 3
Mechanical properties of CFS and CFSS
Unit . Tensile Young’s
22}111?16; weight ;[r'g;;:ll;ness strength modulus
(g/m’) N/mm®)  (KN/mm’)
CFS 200 0.111 4,420 235
CFSS 600 0.333 3,400 245
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Table 4

Number of equivalent cycles and Reinforcement number of equivalent cycles

Test Load Total number of Average number of Number of equivalent
specimen 100 kN 120 kN 140 kN 150 kKN 160 kN equivalent cycles equivalent cycles  cycles ratio

RC-1 1,296,903 9,941,720 11,238,624

RC-2 1,296,903 13,094,037 14,390,941 12,814,782 i

CFS-1 1,296,903 13,137,391 93,053,635 150,635,099 258,123,028 263.822.131 20.6

CFS-2 1,296,903 13,137,391 93,053,635 162,033,304 269,521,233 T '

CFSS-1 1,296,903 13,137,391 93,053,635 162,033,304 302,173,738 324.110.759 253

CFSS-2 1,296,903 13,137,391 93,053,635 223,494,212 15,065,638 346,047,779 T '
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