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Experimental Study of Interlocking Compressed Earth

Block Masonry under Shear—compression Composite Action
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Abstract:In order to study the bearing capacity of the occlusal part of interlocking compressed earth block
(ICEB) masonry under shear—compression composite action, shear—compression composite test was performed on 18
ICEB masonry specimens under various vertical loads. The mechanical properties, failure mechanism and correlation
between compression and shear stress were investigated. The results show that the interlocking of the brick can play
a pinning effect, showing a better shear capacity. The main causes of the three types of failure mode of masonry were
analyzed and summarized, and shear—compression strength formula was proposed compared with the formula by max—
imum tensile theory. It is found that the shear strength of the masonry calculated by the maximum tensile stress fail—
ure theory is safe and reliable, but conservative. The results of the study can provide the experimental results and
theoretical basis for further research and design, as well as the application of the masonry mechanical properties.
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Fig.1 Shape of interlocking compressed earth block
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Tab.1 Vertical pressure of each group of specimens
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Fig.3 Shear cut failure mode
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Fig.4 Shear and compression failure mode
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Fig.5 Baroclinic failure mode
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Tab.2 Test results of masonry under

shear—compression composite action

RS o/MPa No/KN  NJ/KN N, /N f,./MPa
KJ1-1 0.035 1.20 1.37 32 0.056
KJ1-2 0.035 2.52 3.28 32 0.056
KJ1-3 0.035 2.64 3.12 32 0.056
KJ2-1 0.069 3.85 4.62 4.69 0.081
KJ2-2 0.069 3.65 4.59 4.69 0.081
KJ2-3 0.069 3.94 4.87 4.69 0.081
KJ3-1 0.139 6.08 6.82 7.30 0.127
KJ3-2 0.139 5.57 7.04 7.30 0.127
KJ3-3 0.139 5.62 8.03 7.30 0.127
KJ4-1 0.208 5.29 9.46 9.37 0.163
KJ4-2 0.208 6.21 9.65 9.37 0.163
KJ4-3 0.208 7.61 9.01 9.37 0.163
KJ5-1 0.313 8.53 10.29 10.69 0.186
KJ5-2 0.313 8.60 11.69 10.69 0.186
KJ5-3 0.313 8.89 10.1 10.69 0.186
KJ6-1 0.417 7.52 10.31 13.26 0.230
KJ6-2 0.417 7.32 16.42 13.26 0.230
KJ6-3 0.417 7.87 13.06 13.26 0.230
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Fig.6 Load-displacement curves
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Fig.7 Force analysis of sheared brick
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Fig.8 Shear stress correlation curves
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Tab.3 Comparison of shear strength

ao/MPa  ARICEERIMPa ERIRISI/MPa ARSCEE R/ RN Ty
0.035 0.059 0.052 1.14
0.069 0.080 0.063 127
0.139 0.123 0.081 1.52
0.208 0.160 0.095 1.68
0.313 0.193 0.114 1.70
0417 0.226 0.130 1.75
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