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An Experimantal Study on Flexural Behavior of RC Beams Strengthened
with Near Surface Mounted Prestressed FRP

Sung-Nam Hong"*, Jun-Myung Park", Sun-Kyu Park”, Jong-Sup Park”, and Young-Hwan Park”

"Dept. of Civil Engineering, SungKyunKwan University, Suwon 440-330, Korea
PKorea Institute of Construction Technology, Goyang 411-807, Korea

ABSTRACT  Strengthening concrete structures with fiber reinforced polymer materials have grown to be a widely used method
over most parts of the world today, which FRP was developed in 1960. A method to apply prestressing force to FRP is developed
newly in these days, which can use the maximum performance of FRP materials. This paper presents the results of a study on
improvement in flexural capacities of RC beams strenthened with near surface mounted prestressed CFRP rod and plate. Exper-
imental variables include type of CFRP, prestressing level. Tests show that prestressed beams exhibit a higher crack-load as well
as a higher steel-yielding load compared to non-prestressed strengthened beams.
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CFRP, prestress, NSMR(near surface mounted reinforcement)
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Table 1 Specimen details
. Parameter
Specimens -
Material Jacking force(%)
Control RC 0
BP-0/10/20/30/50 CFRP plate 0/10/20/30/50
BB-0/10/20/30/50 CFRP bar 0/10/20/30/50

Table 2 Properties of concrete

Compressive strength(MPa)

Young's modulus(MPa)

27.0

24,422

Table 3 Properties

of reinforcing bar

Strand Yield Tensile | Young's
. Area
Bar | diameter (mm?) strength | strength | modulus
(mm) (MPa) (MPa) (MPa)
D10 9.53 2139 426 562 200,000
D13 12.7 380.1 481 608 200,000
Table 4 Properties of CFRP
Tensile strength | Young's modulus Dimension
(MPa) (MPa) (mm)
Width | Thick
Plate 2,857 168,367
25 1.2
Diameter
Bar 1,878 121,420 5
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Fig. 1 Shape of specimens(unit: mm)
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Table 5 Property of concrete

Test strength (MPa) Concrete
Compression strength 27
Tensile strength 1.4

Table 6 Prestressing force
BP BB
10% | 20% | 30% | S0% | 10% | 20% | 30% | 50%

Prestressing

8146 | 1
force(kN) 9 18 | 2 2|24 | 35| 59

Table 7 Comparisons of strengthening effectiveness

Yield Ultimate
Specimens| Load |Deflectionj P, | Load |Deflection| P,
(kN) (mm) P y—control (kN) (mm) P u—control
Control | 43 9.55 - 56.4 76.3 -

BP-0 |545| 133 1.27 80 50 1.42
BP-10 | 64 14.05 1.49 | 97.8 | 58.55 1.73
BP-20 | 65 15.1 1.60 |101.2| 528 1.79
BP-30 | 69 13.47 1.60 [104.5| 49.63 1.85
BP-50 | 77.5| 129 1.81 |107.9| 43.82 1.91
BB-0 60 12.74 1.40 | 90.1 | 57.83 1.59
BB-10 | 64.7 | 13.65 1.50 |100.7| 59.26 1.79
BB-20 | 684 | 13.74 1.59 | 102.5] 4855 1.82
BB-30 | 75 16.1 1.74 |103.8| 43.67 1.84
BB-50 | 80 152 1.86 |106.2| 37.89 1.88
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Fig. 3 Load ratio comparisons of BP(plate)
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Fig. 5 Load-deflection curves of BP(plate)

120

100 : e e e e it

80

R R R R B N
g ” e !

T B /- el S R SR

- & BB-50%

f | ~e—BB~30% |

20 | : L ) -e-BB~20%

~&— BB~0%
0 . . | -%-Control

0 20 40 60 80
Deflection (mm)

Fig. 6 Load-deflection curves of BB(Bar)
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Fig. 7 Strain curves of BP-0
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Fig. 8 Strain curves of BP-50
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