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An Experimental Study on Flexural Behavior of RC Beams
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ABSTRACT The external unbonded strengthening offers advantages in speed and simplicity of installation over other strengthening
techniques. Unlike externally bonded steel plate or carbon fiber sheet, surface preparation of the concrete for installation of high-tension
bar is not required and installation is not affected by environmental conditions. Anchoring pin or anchoring plate are installed at the end
of beam to connect the high-tension bar to concrete beam. The deviator are used in order that supplementary external bars would follow
the curvature of the tested beam. A set of ten laboratory tests on reinforced concrete beam strengthened using the technique are reported.
The main test parameters are the section area of strengthening bar, the depth of deviator and the number of deviators. The paper provides
a general description of structural behavior of beams strengthened using the technique. The test result of strengthened beam are com-
pared with those from a reference specimen. It is shown that the reinforcing technique can provide greater strength enhancements to
unstrengthened beam and that the provision of deviator enhances efficiency. The ultimate moment of specimen with two deviators was
higher than that of specimens with one deviator. It is also shown that the external bars enhance strength of beams in shear.
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Table 1 Details of specimens
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Fig. 1 Dimension of specimen (RC01)

TURNBUCKLE
SE=PN: T -
PIN SET] LOCK COVER TIE BAR LOCK COVER]

Fig. 2 High tension bar sets
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Fig. 3 Specimen details (hi-strength bar type)
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Fig. 5 Anchorage details (penetrated bar type)
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Fig. 6 Specimen details (reinforced bar type)
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Fig. 7 Specimen details (steel wire type)
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Fig. 8 Loading and measurement methods
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Fig. 9(a) Installations of W.S.G. and crack gage
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Fig. 9 Installations
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Table 2 Mechanical properties of materials

. Yield | Tensile .| Yield
Types Diameter stress | stress Elon;g ation ratio
mm)  vpay | vpay | P (%)
Re-bar | HD19 | 4055 | 6194 21 65
(internal) | HD22 | 443.1 | 6052 20 73
Re-bar | HD22 | 436.8 | 569.8 22 76
(external) | HD32 | 411.0 | 581.2 22 70
18 | 5884 | 739.8 15 79
Hi-bar 922 | 6234 | 7466 17 83
$28 | 5412 | 6868 14 78
Concrete 31.2 MPa
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Table 3 Test results

Stiffness Strength
. (KN/mm) (kN)
Specimens under | after . .
crack | crack Crack | Yield [Ultimate
RCO1 38.7 14.1 559 | 4432 | 4795
T18V-H-R 29.5 19.2 112.8 | 606.1 | 680.6
T22V-H-R 31.2 21.4 114.7 | 676.7 | 7394
T28V-H-R 29.9 22.4 1334 | 727.7 | 867.9
T18U-L-P 46.5 19.5 106.9 | 5884 | 676.7
T22U-L-P 38.6 18.7 109.8 | 6345 | 7355
TD22U-L-P 35.1 222 99.0 | 620.8 | 750.2
TD32U-L-P 339 21.1 151.0 | 754.1 | 864.9
T22V-L-P 32.1 20.1 1363 | 5894 | 708.0
T7WV-L-R 34.0 16.9 141.2 | 5982 | 622.7

P

(a) ()
Pmax
Py
(b)
Pmax/3
a al/3 5
(Sy 6”’13)(

Fig. 10 Definition of yield load
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Fig. 11 Load-deflection relationship (V-H-R)

Fig. 12 Failure mode and crack pattern (V-H-R type)
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Fig. 13 Load-deflection relationship (U-L-P)
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Fig. 14 Load-deflection relationship (TDU-L-P)
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Fig. 17 Failure mode and crack pattern (V-L-P, WV-L-R type)
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