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Long-Term Behavior of CFRP Strips under Sustained Loads

Young-Chan You,”* Ki-Sun Choi,” and Keung-Hwan Kim"
YBuilding Structure & Resource Research Division, Korea Institute of Construction Technology, Goyang 411-712, Korea

ABSTRACT Experimental study was performed to evaluate the long-term behavior of CFRP (carbon fiber reinforced polymer)
strips under sustained loads including prestressing force in strengthening RC members with post-tensioned CFRP strips. Two types
of CFRP strip such as unidirectional CFRP strip and hybrid CFRP strip which is composed of carbon fiber and steel plate were
considered. Also two types of loading scheme were included in this study. Direct sustained loading test had been carried out to
estimate the creep deformation and relaxation of CFRP strips including slip deformation at both mechanical anchorages for over
700 days. Also, flexural sustained loading test had been conducted to estimate the initial prestress losses on clamping the CFRP
strips at jacking anchorages for over 90 days. From the sustained loading tests, it was observed that stress losses of unidirectional
CFRP strips due to the creep deformation and relaxation of material itself and slip deformation at mechanical anchorage were ignor-
able. On the other hand, significant stress losses caused by the yielding of steel embedded in CFRP strips were found in case of
hybrid CFRP strips due to the initial jacking force over steel yielding stress. Also, initial prestress losses during setting of CFRP
strips on mechanical anchorage were about 10% of intial jacking force, which must be considered in the design.

Keywords : CFRP strips, external prestressing, sustained loads, prestress loss, creep
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Table 1 Properties of concrete

Design Tensile Compressive Young's

strength (MPa) | strength (MPa) | strength (MPa) |modulus (GPa)
24 22 20.7 21.6
Table 2 Properties of reinforcing bar

Yield Tensile Young's Elongation

trength (MPa) | strength (MPa)| modulus (GPa) (%)

D-13 466.2 679.3 211 17.2

D-19 404.5 694.3 170 16.1




Table 3 Properties of CFRP strips

Tensile strength
(MPa)
Composition| Thickness | Width |Catalog| Test
CFRP | Carbon 1.40 50 | 2,320 (2,846.9

Direct | Hybrid | Carbon
CFRP | +steel

Flexural| CFRP | Carbon 1.60 50 | 2,100 |2,208.9

Dimension (mm)

3.83 50 | 1,000 {1,030.2
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Table 4 Measuring scheme

Step Control Period D.a 2 Note
acquisition
Direct 1 10 min. 0.5/sec -
. Force -
sustained | 2 1 day 0.1/min -
control
load 3 2 years 0.5/hour -
Flexural | 1 10 min. 0.5/sec -
. Force -
sustained | 2 1 day 0.1/min -
control
load 3 90 days 0.5/hour -
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Table 5 Test parameters
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Test set-up
Parameter |Djrect sustained ~ Flexural
load sustained load
. CFRP,
CFRP strips CFRP-steel CFRP
. 1.4 mm
Stress variation] ~Thickness 383 mm 1.6 mm
(prestress loss) - -
Initial prestress 50% of tensile |60% of tensile
p strength strength
Loading period| 2 years 3 month
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