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Abstract: This paper proposed a novel method, which

named the drilled core method, to test the basic
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mechanical properties of brick masonry before and after
reinforcement. The method can be popularized to evaluate
the effect of brick masonry reinforced by various mortar
surface. An auxiliary loading device was designed to test
the compressive strength and interface shear strength of
core samples. Strength tests of 315 core samples and 54
standard brick masonry parts were successfully
completed by using auxiliary loading device. After that,
the interfacial shear strength tests under four different
surface treatment conditions were completed to verify the
feasibility for evaluating the interfacial shear strength after
reinforcement. The compressive strength test results
indicate that the compressive strength of core samples
correlates strongly with the standard brick masonry parts.
Before reinforcement, the correlation coefficient of
compressive strength between core samples and standard
brick masonry parts is suggested as 2.13 for MU7.5, 2.25
for both MU10 and MUI5. After reinforcement, the
correlation coefficient is suggested as 3.26 for all the
masonry strength grade. The interfacial shear strength test
results show that the interfacial shear strength between
the strengthened surface layer and the brick masonry is
less affected by mortar and block strength grade, but
mainly by different treatment methods of brick masonry
surface. All the test results show that, it is feasible to test
the basic mechanical properties of brick masonry
structure before and after reinforcement by using the

proposed drilled core method for brick masonry structure.

Key words: drilled core method; brick masonry

structure; reinforced masonry; compressive strength;

interfacial shear strength
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Tab.1 The mix propotion and strength grade of

mortar

Gilia WAt/ (kgem ) 31T 2
&Y - — MP
R oRE B x f/MPa
M1 75 275 1472 210~310 1.46
M2.5 115 235 1472 210~310 2. 96

M5 165 185 1473 210~310 5. 36
M7.5 221 105 1473 210~310 7.85
M10 270 105 1473 210~310 10. 42
M15 320 0 1472 210~310 15. 40
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Tab.2 Compressive strength and strength grade of

brick
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A 16.50(15.00) 2.21  0.13  12.50(10.00) MU15
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Fig.1 Form of core sample 1 and core sample 2
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Fig.2 Standard brick masonry part (unit: mm)
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Fig.3 Core sample and standard brick masonry part
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Fig.4 Auxiliary loading device

B5 MEtEAE (B4 mm)

Fig.5 Loading position of core sample (unit: mm)
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Flowchart of using drilled core method for

testing
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Fig.7 Drilling of core sample
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Fig.10 Failure modes of standard brick masonry parts and core samples
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Fig.11 Variation trend of compressive strength of core samples
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Tab.3 Ratio between the core samples before rein-

forcement and the standard brick masonry parts

Tk DI 5 2540 B
sp

e 37 M15 MI0 M7.5 M5 M2.5 Ml Jfit
MUI5 2.26 2.36 2.35 2.31 2.16 2.03 2.24
MUI0  2.31 2.33 2.30 2.25 2.28 2.11 2.26
MU7. 5 2.23 2,18 2.09 2.08 2.04 2.13
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Tab.4 Ratio between the core samples after reinforce -
ment and the standard brick masonry parts

Tl i IR EAFE Eides
i

SR MI5 MI0O M7.5 M5 M2.5 Ml i

MUL5  3.03 3.23 3.28 3.26 3.22 3.23 3.21

MUIO  3.21 3.20 3.26 3.32 3.35 3.24 3.26

MU7. 5 3.35 3.36 3.32 3.28 3.24 3.31
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Fig.12 Relative error of the conversion between core samples and standard brick masonry parts
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Tab.5 Compressive strength ratio of core samples
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ment
MUI15 MU10 MU7.5
1.43 1.44 1.55
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Fig.13 Failure mode of core samples reinforcement

layer
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Tab.6 Interfacial shear strength of core samples
MPa
g S b st5g]
i |3 00 o o S [T S
FH -
MI15 MI10 M7.5 M5
MU15 1. 80 1. 96 1.77 1.79 1.83  0.09
MU10 1.80 1.90 1.71 1.66 1.77 0.11
MU7.5 1.37 1.29 1.35 1.34 0.04
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Fig.14 Interfacial shear strength of core samples
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Fig.15 Variety of interfacial shear strength of core
samples with different brick strength
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Fig.16 Interfacial shear strength of core samples

under four different surface treatment

conditions
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