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A study for the performance evaluation of concrete block assembly
wall without using mortar
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Abstract A recent earthquake on the Korean Peninsula caused much damage to masonry buildings, and
research on performance evaluation has been underway. A masonry building is generally constructed
using wet construction and is affected by temperature, which reduces the efficiency of the construction.
In this study, we propose a dry construction technique for assembling concrete blocks without using
mortar and evaluated its performance through experimental and analytical research. To evaluate the
performance, experiments were carried out for the prismatic compressive strength, direct terminal
strength, and diagonal tensile strength of the dry construction wall. The adequacy of the cross section
shape was also reviewed through FEM analysis. The results show that the compressive strength and
diagonal tensile strength could exert a certain intensity or higher. Furthermore, the H-type module of
a key block acted as a shear key for the entire concrete block, which resulted in excellent shear strength
performance. In addition, the shape and thickness of the main block have a major effect on the strength
performance of each block. Therefore, an optimal shape and the proposed dry construction method
could be applied to replace the wet method by studying the construction or seismic performance of the

proposed method.
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Fig. 2. Assembly construction of concrete block
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Table 1. Mix design of concrete block

Weight(kg)
S| Stump | Air| W/C | S/A Total
No | max. e | o | ©o weight
(mm) W Cclp s |G| (ke
T1 13 5 6 120.00|71.11 | 50[250|1,280{220| 1,800
T2 | 13 5 6 |21.15(70.52 | 55/260|1,280(220| 1,815
T3] 13 5 6 122.22169.94 | 60[270|1,280(220| 1,830

Table 2. Compression strength of concrete block

Average

No. (Mpa)

T1 T2 T3

Compression Strength

(Mpa) 27.84

29.84 30.96 29.54

Absorption ratio

) 6.7

6.0 6.47
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Fig. 3. Prism compression test of concrete block
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Fig. 6. Crack pattern after prism compression test
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Fig. 7. Load-displacement curve for prism
compression test
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Fig. 8. Crack pattern after direct shear test
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Fig. 9. Load-displacement curve for direct shear test
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Fig. 10. Crack pattern after diagonal tension test
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Table 3. Maximum compression strength
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