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ABSTRACT

Since the deterioration of concrete bridge decks affect durability, safety, and function, structural rehabilitation of
damaged concrete deck that was strengthened with Fiber Reinforced Polymer(FRP) is increasing the latest. But
recent studies on the strengthened structures are focused on the static behavior, however only a few studies on the

fatigue behavior are performed.

In this study, static and fatigue behavior of strengthened deck were performed on 11 deck specimens strengthened
with sheet typed Glass Fiber Reinforced Polymer(GFRP) that were reinforced by two different strengthening methods
for the static test. A amount of strengthening material in the each direction such as transverse and longitudinal was
adopted experimental variables for the static test and also the stress level of the static maximum load are adopted
for the fatigue test. By the results of the experimental study, with respect to the strengthened decks, the resistance
effect of crack propagation and effect of stress distribution are improved. In addition, the rate of variation of

compliance decreased.

Keywords : fatigue behavior, glass fiber reinforced polymer, strengthened bridge deck
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Table 1 Material properties

Yielding | Ultimate Elastic Ultimate

Strength strength modulus strain

(kgf/cm®) | (kgf/em®) | (kgf/em®) | (%)
Rebar 3,000 5,700 2.00x10° -

GFRP - 5,000 0.252 % 10° 2.0
Epoxy - 330 0.028 x 10° 0.3
Concrete - 240 0.232x 10° 0.18
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Fig. 1 Details of specimen (unit : mm)
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Table 2 Static test variables

Width of| Spacing of
Specimen | GFRP GFRP

Thickness| Fiber
(mm) | anchor

(mm) M D
CON - - - - -
GF-1-No.1 10 10 10 {1 1.3X2ply X
GF-1-No.2 10 10 10 | 1.3X2ply O
GF-0-No.1 10 25 10 | L.3X2ply X
GF-0-No.2 10 25 10 | 1.3X2ply O

M is main rebar direction
D is distribution rebar direction

Table 3 Fatigue test variables

Specimen : Stress level :
Minimum level Maximum level
CON 40 2 %(1.2 tonf) 40 %(25 tonf)
CON 70 2 %(1.2 tonf) 70 %(45 tonf)
CON 90 2 %(1.2 tonf) 90 %(58 tonf)
GF 40 2 %(1.4 tonf) 40 26(28 tonf)
GF 60 2 9%(1.4 tonf) 60 9(42 tonf)
GF 80 2 %(1.4 tonf) 80 %(56 tonf)
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Fig. 2 Strengthening details of specimens
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Table 4 Comparison with experimental ultimate load and theoretical load(unit : tonf)
Yield load i Yield line | pynching
Specimen (Experiment) Failure load theory” shear Failure pattern
- — | (Experiment) — - 10)
Main |Distribution Yield | Failure| theory
CON 45.0 60.0 64.0 55.0 - 61.4 Punching shear failure after rebar’s yield
- Punching shear failure and interface
GF-I-No.1 61.7 66.6 70.6 o | 870 1 debonding of GERP
GF-1-No.2 60.0 - 70.1 Punching shear failure and GFRP rupture
GF-0O-No.l| 500 52.9 65.5 Interface debonding of GFRP
578 | 6717 71.3 : -
GF-0-No.2| 66.2 752 76.5 Punching shear failure
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