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An Experimental Study on Mortar Beam Stengthened by
Composite Material

Seung-Hwan Cha” and llsup Chung**

ABSTRACT

Excellent environmental durability and handy installation procedure as well as high specific strength
and stiffness have introduced fiber-reinforced polymeric composite materials into the civil and architec-
tural engineering field. This study presents the considerably enhanced strength characteristics of the mor-
tar beams by being reinforced with epoxy-bonded carbon fiber sheets(CFS). Three point bending and
Charpy impact tests were performed on both of bare and reinforced mortar specimens. The influences of
length, and the number of reinforcing plies were investigated. Strength reduction due to pre-existent notch
was lessened dramatically. The acoustic emission(AE) measurement revealed the progressive damage
process in reinforced specimens.
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Fig. 1. Application of Reinforcing Composite Sheet on Mortar
Surface
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Table 1. Mechanical Properties of Mortar and Garbon Fiber

Sheet
Mortar Carbon Fiber Sheet

Elastic E; 236
Modulus 1.80 E; 55
(GPa) G 3.0

Poisson’ s ‘
Ratio 0.13 Vi2 0.25
Strength | Tensile >4 X, 909
; 22 Y. 17.7
(MPa) | Compressive S 8.9
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Fig. 2. Three-point-bending Test of Composite Reinforced Mor-
tar Beam(in mm)
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Fig. 3. Impact Test Specimen of Composite Reinforced Mortar{
in mm)
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Table 2. Summary of 3-point Bending Test Results for 1-ply

Reinforced Mortar Beams

Reinforcing Length |10 | 60 | 100 | 160
(mm)
Max. Load
153 | 227 | 331 | 463 | 500
{KN)
Load-lne Deflection | )1 031 | 054 | 080 | 126
(mm)
Apparent Modulus | 1o o 03 | 945 | 23 | 159
(GPa)
Apparent Flexura]
Sy | 57| 891 | 24 | 1136 187

[

Maximum Load (KN)
W

1 : 3 ©  Unnotched R
; : : : : Ho 25%Notehed |}

i - Regression :
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Reinfercing Length, L (mm)

Fig. 4. Variation of Max. 3-point Bending Loads of 1-ply Rein-
forced Specimens due to Reinforcing Length
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Fig. 6. Fractured Specimens with 1-ply Reinforcement(From
the Top, Bare, 20, 60, 100, and 160mm of Reinforce-
ment Length)

Fig. 7. Fractured Specimens of 1-ply Reinforcement with Fibers
in Transverse Direction to Specimen Axis
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Table 3. Summary of 3-point Bending Test Results for 160
(mm) Reinforced Mortar Beams

Reinforcing Ply
Number (plies) 0 1 2 3 4
Max. Load
1531 501 62 | 709 | 7.37
(KN)
Load-line Deflection | ¢ | 1 o6 | 131 | 154 | 140
(mm)
Apparent Modulus
(GP3) 235 159 ) 1.89 | 184 | 2.11
Apparent Flexural
Strength (MP2) 5.74 | 18.79| 23.25 | 26.59 | 27.64
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Fig. 8. Variation of Max. 3-point Bending Loads of 160mm
Reinforced Specimens due to the Number of Sheets
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Table 4. Averaged Max. Load of 160(mm) Reinforced Notched
Mortar Beams Compared with Unnotched Ones

Reinforcing Ply | Maximum Load | Max. Load Ratio
" Number (plies) (KN) w.r.t Unnotched
1 507 1.01
2 6.23 1.00
3 7.26 1.02
4 7.82 1.06

: @ Without Reinforcement
: | —O— 1-Ply 160{mm)} Reinforced

Maximum Load (KN)
w

Netch Depth (mm)

Fig. 10. Max. 3-point Bending Loads of Bare and Reinforced
Specimens with Notch
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