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Fracture Behavior of Reinforced Concrete Beams
Repaired by Latex—Modified Concrete
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Abstract

Latex modification of concrete provides the material with higher flexural strength. This
increase in flexural strength can attribute to the crack-arresting action of polymer in concrete,
and also to the bonding they provide between the matrix and aggregates. This experimental
study presents the fracture behavior of 12 flexural reinforced concrete beams repaired or
strengthened by latex-modified concrete with the main experimental variables such as overlay
thickness, strength thickness, and shear reinforcement. The results are as follow:

All beam specimens having shear reinforcement were failed by delamination rupture at
concrete interface at about 80% of ultimate loading after flexural cracking. All specimens
overlayed and strengthened by latex-modified concrete (LMC) showed higher ultimate flexural
strength than OPC control specimen, but lower than LMC control specimen. This increase in
flexural strength could attribute to the high bonding they provide between the matrix and
aggregates. All specimens except two shear unreinforced showed quite similar and consistent
displacement behavior. The effect of overlay and strength thickness on the load-displacement
relationship were a small at this study.
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Table 1 Mix Proportions of Concrete

Mix proportion(kg/m®)

Class of | W/C| S/a |[Gmax i Slump c oﬁtignt Admixture

Concrete | (%) | (96) | (mm) | warer | Cement Xglge C/gtérgse Latex | (€m) (%) (g/m”)
OPC 45 40 25 160 350 696 1087 - 8 45 350
LMC 33 58 i9 67 400 930 716 125 211 4 -

Table 2 Specimen Details

) LMC LMC ) "Tension Compre
Specimen Ov;:rlay Ove;lay Stirrupy Stee] | ~SSion
(d : cm)| (h-dicm) Steel
Os-R 0 - D6 | Di6 | DIO
Ls-T-3 | 3 - D6 | DI6 | DIO
e P oe LsT-8 | 8 - D6 | DI6 | DIO
[l Y- Lu-T-8 | 8 - - [ D6 | -
T Ls-T-125] 125 | - | D6 | DI6 | DI0
LTI LoToi2s] 125 | = | - [ b6 | -
. \— 5 Ls-R - 0 D6 | DI6 | D10
Bl . 20 O-18 Ha Ls-B-3 - 3 D6 | D16 | DIO
l —n ! 12 LsBs | - 8 | D6 | D6 | Do
Lu-B8 | - 8 - | D6 | -
Figure 1 Detail of R.C. Beam Specimen (unit : cm) Ls-B-125] - 125 D6 | DI6 | DIO
Lu-B-125] - 125 | - [ D6 | -
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Figure 2 Test Set-up for 4 Point-loading (unit : cm) Figure 3 Concrete Strain Gauge(Detail A)
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Table 3 Test Results of Specimens

it

. Yield : 5 Deflection at Maximum
Specimens | 12 A (st | Load | Jlipele) | #7ERTE | “Mexjmum | Deflection
Os-R 2.50 - 7.69 - - -
Ls-T-3 2.30 7.03 7.83 7.00 39.72 40.30
Ls-T-8 2.60 7.03 8.13 7.40 41.34 45.04
Lu-T-8 1.86 3.56 4.23 3.00 23.71 30.13
Ls-T-12.5 2.10 7.03 7.76 5.50 27.07 31.19
Lu-T-12.5 1.00 - 2.66 1.40 20.37 44.25
Ls-R 2.00 - 8.36 - - -
Ls-B-3 2.20 7.26 8.09 7.20 32.90 37.15
Ls-B-8 2.10 6.99 8.03 6.50 25.65 34.95
Lu-B-8 2.50 2.86 2.86 2.50 1.99 6.28
Ls-B-12.5 2.40 6.79 8.06 6.30 34.65 34.49
Lu-B8-12.5 1.90 4.43 4.43 4.50 3.38 4.51

oo

Loadfron)

Load(fton’)

o x w 2pm 000 4,00 20 xn
Defection of center{mm) Strain of stee! (x 10E-6) Deflection of Centerfmm)
Figure 4 ‘.’JETJ} wzbel A8 el Figure 5 &8 BZE AlEH S Figure 6 UEFIL BZE AHH2
ste-xd 28 3IE-HBHEE 1% 3% A& o¥
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Figure 7 Crack Propagation
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