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Experimental Study on the Flexural Behavior Effect of RC Beam Repaired
and Strengthened by Latex Modified Concrete
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Abstract

Latex modified concrete (LMC) is a successful polymer-portland cement concretes, which have been developed and used for
many years, in overlaying bridge decks and resurfacing industrial floors. The excellent bond strength to substrate, easy appli-
cation and high resistance to impact, abrasion, wear, aggressive chemicals and freeze-thaw deterioration have made this mate-
rial used widely. The objective of this study was to determine experimentally the load-deflection response and ultimate strength
of reinforced RC beams. The cracking patterns and the mode of failure were observed. Because of excellent bond strength
and repairing effects, the RC beams repaired by LMC at compression or tension zone showed over 100% recovery from
damaged structures. The RC beams overlaid by LMC showed significant improvement at load carrying capacity as overlay
thickness increases. However, the beams repaired of tension zone without shear stirrups almost showed no strengthen effect,
and indicated an interfacial failures. The interfacial behavior was estimated by numerical method adopting the concept of
shear flow.

Keywords : flexural behavior, ductility index, repair materials, LMC
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Table 1. Mix Proportions of Concretes

Mix proportion(kg/m’ i
Class of | W/C S/a Gmax Prop (kg/mr) Slump coﬁtler:nt Admixture
0, 0, : 3
Concrete (%) (%) (mm) Water Cement Fine Course Latex (cm) (%) (g/m”)
Agg. Agg.
OPC 45 40 25 160 350 696 1087 - 8 4.5 350
LMC 33 58 13 67 400 930 716 125 21+1 4 -
Table 2. Specimen Details
Specimen Beam Height LMC LMC Stir Tension Compression

pecime (H:mm) (d:mm) (h-d:mm) rup Steel Steel
R-CNT-P 0 - D6 D16 D10
Rs-T-3 30 - D6 Dl6 D10
Rs-T-8 80 - D6 D16 D10

Ru-T-8 80 - - Dl16 -
Rs-T-12.5 125 - D6 D16 D10

. Ru-T-12.5 125 - - D16 -

Repaired 250

R-CNT-L - 0 D6 D16 D10
Rs-B-3 - 30 D6 D16 D10
Rs-B-8 - 80 D6 D16 D10

Ru-B-8 - 80 - D16 -
Rs-B-12.5 - 125 D6 D16 D10

Ru-B-12.5 - 125 - D16 -
O-CNT-P 250 - - H10 H16 H13
O-CNT-L 250 - - HI0 HI6 HI3
Os-T-2 270 20 - H10 H16 H13
Os-T-5 300 50 - HI0 HI6 HI3

Strengthened

Os-T-8 330 80 - H10 H16 H13
Os-B-2 270 - 20 HI0 HI6 HI3
Os-B-5 300 - 50 H10 H16 H13
Os-B-8 330 - 80 HI0 HI6 HI3

*Note; L : el ZI2]E P : HE ¥EU= ZagjE
T : & B : @S 522} - BAFFA|(em)
o) O-CNT-P : 5197] Hee] 1E =2)e 2 AgA)

s ZEY B
R : B AIA|

CNT : 24184 u : 2B Rt

0 : S| B AT

Rs-T-3 : A 3 cm B AIEA 0s-T-5 : A 5 cm BI#$7] BZ4E A)@A)
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Fig. 1 Dimension of Beam Specimen (unit : mm)
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Fig. 2 Section Properties of Beam Specimen (unit : mm)
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Fig. 3 Test Set-up and Measurement System (unit : mm)
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Table 3. Compressive Strength of OPC & LMC

Compressive
Strength(MPa)

29.82
29.04
30.02
33.16
32.18
32.18
33.06
33.84
33.75
38.95
40.22
39.04

Types of Concrete Average (MPa)

OPC 29.67

Repaired

LMC 32.51

OPC 33.55

Strengthened

LMC 39.40
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Fig. 4 Load-Deflection Relationships of Repaired Beam
Specimen at Compression Zone
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Fig. 5 Load-Deflection Relationships of Repaired Beam
Specimen at Tension Zone
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Fig. 6 Load-Deflection Relationships of Strengthened Beam
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Table 4. Ductility Index of Repaired Specimens
Specimens Repaired Ultimate Deflection Yield Load Deflection Ductility Index
Depth (mm) Load (kN) (mm) (kN) (mm)

R-CNT-P - 75.4 40.27 64.4 5.93 6.79
Rs-T-3 30 76.8 39.72 69.0 6.53 6.08
Rs-T-8 80 79.8 41.34 69.0 6.49 6.37
Ru-T-8 80 41.5 23.71 34.9 6.09 3.89

Rs-T-12.5 125 76.1 27.07 69.0 7.97 3.4

Ru-T-12.5 125 26.1 20.37 - - -

Rs-B-3 30 79.4 32.9 71.2 6.78 4.85
Rs-B-8 80 78.8 25.65 68.6 9.47 2.71
Ru-B-8 80 28.1 - 28.1 1.99 1

Rs-B-12.5 125 79.1 34.65 66.6 6.55 5.29

Ru-B-12.5 125 43.5 - 43.5 3.38 1

Table 5. Ductility Index of Reinforced Specimens
Specimens Reinforced Depth Ultimate Deflection Yield Load Deflection Ductility

(mm) Load (kN) (mm) (kN) (mm) Index
Os-T-2 20 137.3 20.21 103.3 4.94 4.09
Os-T-5 50 166.8 14.64 122.3 3.56 4.11
Os-1-8 80 192.0 20.7 157.9 4.435 4.66
Os-B-2 20 105.9 24.34 98.1 7.715 3.15
Os-B-5 50 106.6 23.21 97.4 10.61 2.19
Os-B-8 80 104.0 19.42 96.8 11.63 1.67
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Table 6. Shear Flow-Slip Strain Relationship

Os-T-5 Os-T-8
Load | Shear Flow | Slip Load | Shear Flow Slip
(kN) (KN/mm) | (e-06) (kKN) (KN/mm) | (e-06)
0 0 0 0 0 0
19.6 0.2 4.76 19.6 36.5 4.82
39.2 59.6 21.03 39.2 68.7 20.25
58.9 139.3 44.06 58.9 117.5 41.45
78.5 184.3 63.22 78.5 163.1 62.64
98.1 223.6 79.48 98.1 213.0 88.66
117.7 258.9 94.77 117.7 254.1 110.81
137.3 287.6 108.12 | 1373 2942 135.83
157.9 327.7 14253 | 1579 335.5 156.99
181.5 329.8 27458 | 186.4 4282 377.52
500
450
400
350
g 300
Z
< 250
=
= 200
i
g
= 150
100

50

0 100 200 300 400
Strain (sx10%)

Fig. 9 Shear Flow-Slip Strain Relationship
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