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ABSTRACT

This study shows the test results of seven RC beams retrofitted with modified polymer system and parametric
study about the effects of tensile strength of retrofitting materials by analytical method on the flexural behavior.
The main parameters are the retrofitted depth and length. The beams are loaded to the failure by four—point
loading. Test results show that the effect of the retrofitted length on the structural behavior is more significant
than that of depth. As the retrofitted depth is increased, the beams represents the brittle failure mode. The
non-linear analysis is carried out to grasp the effect of the tensile strength of retrofitting material on the
structural behavior. As the retrofitted depth and length are increased, the tensile strength becomes more effective,
s0 these parameters should be considered to determine the retrofitted area. The analytical results show that failure
strength is less than that of experimental results, but the stiffness is vice versa.
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Table 1 The detail of specimens (mm)

Repair length | Length | Depth
x depth ratio ratio

(mm>xmm) | (L'/L) |(H'/H)
Control [150 x 250 x 2800 - - -
D3-6 |150 x 250 x 2800 600 x 30 0.25 0.12

Dimension

Specimen (o)

D3-12 {150 x 250 x 2800 1200 x 30 0.50 0.12

D3-18 |150 x 250 x 2800 1800 x 30 0.75 0.12

D6-6 [150 x 250 x 2800 600 x 60 0.25 0.24

D6-12 {150 x 250 x 2800 1200 x 60 0.50 0.24

D6-12 {150 x 250 x 2800 1800 x 60 0.75 0.24

Table 2 Mechanical properties of materials (kPa)

Description Concrete Re-bar Modified polymer
mortar
Comressive 18338 B 92,967
strength
Flexural
tensile 2,648 415410 15,691
strength
E-modulus | 1.91 x 107 1.84 x 108 2.13 x 107
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Table 3 Experimental results (kN + m)

Maximum moment (kN - m) Cracking moment M (KN - m)
T 2 @ Mn @ igiﬂler:t Ratio @ Exp. |@ Calcu- (W(?thcfef:;z:& Ratio Ratio Ratio
(calculated) (Exp. results) (@/D) results lated material) &l @@ (@/®) (B/@)
Control 19.81 18.83 0.95 343 3.92 - 0.83 -, 0.18
D3-6 ” 19.61 0.99 431 " 16.38 1.10 0.26 0.22
D3-12 ” 1853 094 510 ” ” 1.30 0.31 0.28
D3-18 ” 18.93 0.96 941 " 7 2.40 0.57 0.50
D6-6 ” 19.42 0.98 4.31 7 7 1.10 0.26 0.22
D6-12 7 25.69 1.30 8.04 7 7 2.0 0.49 0.31
D6-18 ” 26.38 1.33 18.24 7 " 4.65 1.11 0.69
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Table 4 Load-deflection curve

Control | D3-12 | D3-18 | D6-6 | D6-12 | D6-18

Initial
tangential | 472 1197 | 2522 760 1201 | 4082
stiffness
Relative
stiffness 1 2.54 5.34 1.61 2.54 8.65
ratio
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Fig. 3 Load-deflection curves
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Table 5 Tensile strength of retrofitted materials

(kPa)

Concrete 1 2 3 4
Tensile 2,648 7943 | 10,591 | 13,239 | 15,690
strength
RelaFlve 1 3 4 5 6
ratio
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