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Self-Diagnosis for Fracture Prediction of Concrete Reinforced
by New Type Rib CFGFRP Rod and CF Sheet
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Abstract For investigating self-diagnosis applicability, a method based on monitoring the changes in the electrical
resistance of carbon fiber reinforced concrete has been tested. Then after examining change in the value of
electrical resistance at each flexural weight-stage of carbon fiber in CFGFRP (carbon fiber and glass fiber
reinforcing plastic) with new type rib and carbon sheet for concrete reinforcing, the correlations of electrical
resistance and load as a function of strain, deflection were analyzed. As the results, it is clarified that when carbon
fiber rod, rib and sheet fracture, the electrical resistance of it increase largely, and specially in case of CFGFRP,
afterwards glass fiber tows can be resist the load due to the presence of the hybrid (carbon and glass) reinforced
fiber. Therefore, it can be recognized that reinforcing bar and new type rib of CFGFRP and sheet of CF could be
applied for self-diagnosis of fracture in reinforced FRP concrete,
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Fig. 1 Relationship between strain, change ratio
of electrical resistance((R-Ro)/Ro) and load
of CFGFRP bar
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Fig. 2 Typical shape of CFGFRP rod for

self-diagnosis

Fig. 3 Existng CFGFRP(CF 33 Vol.%) rod
(deformed type)

(a) Non-deformed (ring shape) type CFGFRP rod

{b) New type CFGFRP rod

Fig. 4 Manufactured new type CFGFRP (CF 3.3
Vol.%) rod
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Table 1 Concrete mix proportion

. Ad-
Unit mass(kg/m’) | _:
Gmax 51um§> AirW/Cls/a (ke/ 1) |mixture
%) | (%) | (%
(M)(M()()()WCSGAEW
(g/m)
20 | 100 | 5|44 |42|185|439|671|962| 132
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(a) Specimens of CFGFRP bar reinforced concrete

(b) Specimens of CFS reinforced concrete

Fig. 5 Specimen examples used in this study

Table 2 Properties of sach FRP material type

Diameter Tensile Elastic Electrical
Ttems (mm) strength coefficient resistance Rod or sheet type
Kind of Fiber (MPa) (MPa) (9
Rod type, GFRP - -
CFGEFRP 1 2,500 044-10° Existing type,
(CF 3.3 Vol.%) CFRP 4,000 2.00x10° 10.78 New type
| Sheet type, CFS CFS - 3,500 235x10° 30k Existing type
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Fig. 6 Layout of flexural fracture test of specimen

Fig. 7 Setting of test specimen
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Fig. 8 Changes in electrical resistance, flexural
tensile strain and deflection as a function
of load for CFGFRP(CF 3.3 Vol.%)
reinforced concrete specimen
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Fig. 9 Changes in electrical resistance and
relative change ratio electrical resistance
as a function of deflection and load(:-
line) for existing CFGFRP(CF 3.3 Vol.%)
reinforced concrete specimen
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