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A Study on the Strength Characteristics of Interlocking Concrete
Bricks for Dry Assembly Walls
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Abstract Existing wet masonry structures are vulnerable to horizontal forces such as earthquakes, and
it is difficult to secure a homogeneous quality of mortar used between the bricks. This study proposes
a dry assembly wall construction method using interlocking concrete bricks that can improve the
shortcomings of the wet construction method. In addition, the dry assembly wall construction method
allows the structural wall to be in-plane rigid and slide in a ductile manner during an earthquake and
prevent out-of-plane conduction destruction. To this end, the compressive strength, prism compressive
strength, and shear strength were found from experiments conducted to investigate the strength
characteristics of interlocking dry bricks. Moreover, the adequacy of the brick cross-sectional shape was
also examined using a finite element analysis and compared to the experimental results. The
experimental results confirmed that the compressive and shear strengths of the drywall assembled with
interlocking concrete bricks without mortar were greater than that of the existing wet masonry structure
wall. The experimental results also suggested that the analysis can be used as an evaluation technique
for brick shape design. In the future, the validity of the proposed dry construction method can be

proved through further research on the destruction pattern and structural behavior of dry brick walls.

Keywords : Interlocking Concrete Brick, Dry Stack Masonry, Mortarless Brick, Assembly, Strength
Characteristics
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Fig. 1. Types of interlocking concrete bricks.
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(a) 3D wall model (b) Assembly method

Fig. 2. Configuration of dry-stack brick wall
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Table 1. Mix design of interlocking concrete brick

Weight(k
type| G| Slump | Air| W/C | S/A cight(ke)
%l © | %
(mm) | (mm) | %) %) ()W clslalas
24| 25 | 100 | 5|37.7 | 361 | 102 | 272 | 477 | 846 | 1.904

Table 2. Compression strength of cylinder specimen

No. 1 2 3 Average
Compression Strength
(MPa) 33.1 33.5 33.8 33.5
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Fig. 4. Compression test of middle type brick
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Fig. 5. Prism test for three layers of bricks
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Fig. 6. Shear test for three layers of bricks
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Fig. 7. Crack pattern after brick compression test
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Table 3. Compression strength of interlocking
concrete bricks

Brick type Top Middle Bottom
.| case 1 717 269 476
Compressio
n Strength | case 2 706 355 515
kN)
() average 715 312 496
Stress(MPa) | 100%200 35.8 15.6 24.8
section
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Fig. 8. Load-displacement curve for compression
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Fig. 9. Load-displacement curve for compression

test2
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Fig. 11. Load-displacement curve for brick prism test

Table 4. Prism compression strength of interlocking
concrete brick

Peak time 1st Peak 2nd Peak
. case 1 334 363
Compression
Strength case 2 236 309
kN,
&N average 285 336
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Fig. 12. Crack pattern after brick shear test
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Fig. 13. Load-displacement curve for brick shear test
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