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Evaluation of Shear Behavior of Beams Strengthened in Shear with
Carbon Fiber Reinforced Polymer with Mohr’s Circle

Yun-Gon Kim"*
YHyundai Engineering and Construction, R&D Division, Yong-in 16891, Rep. of Korea

ABSTRACT Beams strengthened in shear with Carbon Fiber Reinforced Polymer (CFRP) which had different transverse reinforcement
ratio were tested to evaluate shear contribution in the CFRP and to analyze shear behavior of each test with Mohr’s circle. Strain in
the CFRP should be evaluated to estimate the shear contribution in the CFRP which is brittle material. Test results were compared each
other based on the Mohr’s circle which can correlate shear strain with both principal tensile strain and crack angle. With low transverse
steel ratio, shear strengthening with CFRP not only increases the shear strength effectively but also minimizes the loss in shear
contribution of concrete by limiting the development of crack. With high transverse steel ratio, the effect on shear strengthening with
CFRP is not as much as the beam with low ratio. Therefore, the shear contribution in the CFRP should be evaluated based on the strain
compatibility which can consider the interaction between steel and CFRP when determining the shear capacity of a strengthened

member.
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Fig. 1 Cross-section of test specimen (units in mm)
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Fig. 3 LVDT configuration for shear- strain measurements

Table 1 Estimated strength (ACI 440)

(units in kN)

v, v, v Vi |shear reinf. rato
L-C | 48l 0 0.09 %
141 -
L-S | 747 340 266 | (V.=041V)
H-C 593 0 0.16 %
253 C
H-S | 859 266 | (V.=0.74V))
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Fig. 4 crack pattern of test L-C

1200

APPLIED SHEAR (kN)

T T T T
0 0.002 0.004 0.006 0.008 0.01

STRAIN

Fig. 5 Strain distribution in the CFRP strips
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Fig. 6 Fracture of CFRP strips of test L-S
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Fig. 7 Crack pattern of test H-C
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Fig. 8 Crack pattern of test H-S
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[L-C vs L-S] [H-C vs. H-S]
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Fig. 10 Comparison of Mohr's circles between tests - (a) applied shear (b) Mohr's circle (shear strain) (c) crack angle
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