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Abstract: To address the susceptibility of rammed earth masonry structures to out-of-plane wall col~
lapse under earthquakes, flexural tensile test and out-of-plane airbag loading test were conducted on
rammed earth masonry specimens and rammed earth block wall specimens, respectively. The failure
phenomenon and flexural tensile strength of rammed earth masonry were obtained, along with the
walls" out-of-plane failure modes, bearing capacities, and deformation characteristics. Based on this, a
calculation method for the out-of-plane bearing capacity of rammed earth block walls was obtained
through theoretical analysis. The influence patterns of various factors on out-of-plane mechanical per-

formance were proposed, and the effects of boundary conditions on the performance were analyzed us-
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ing statistical data from relevant literature. The results showed that the rammed earth masonry exhibit-
ed brittle failure characterized by cracking along the horizontal mortar joint within the middle one-third
span range under flexural tension, with a flexural tensile strength of 0.147 MPa. Under out-of-plane
uniform loading, the rammed earth masonry wall failed in flexural tension along the bottom horizontal
mortar joint, with peak out-of-plane load of 13.91 kN. The out-of-plane displacement increased linear-
ly with the increase of the wall height. The cracking load and peak load increased with the decrease of
height-width ratio and height-thickness ratio, and increased with the increase of vertical load and flex-
ural tensile strength of masonry. In practical engineering, it is recommended to improve the out-of-
plane seismic performance of rammed earth masonry walls by strengthening the slab-to-wall connec-
tion constraints and improving the arrangement of buttress columns.

Keywords: rammed earth masonry wall; out-of-plane failure; flexural tensile strength of masonry; air-

bag loading test; theoretical analysis
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Table 3 Full-scale model conditions of rammed earth masonry walls

%= AR RS /mm LA E/RN @RI RSl BRI AR/ MPa TR /RN I 4T 4R /KN

W-1  4250X2750X600 255 4.58 0.647 0.146 53.92 75.08
W-2  5100X2750X600 255 4.58 0.539 0.146 60.99 79.72
W-3  3400X2750X600 255 4.58 0.809 0.146 46.84 70.43
W-4  4250X2750X450 255 6.11 0.647 0.146 45.08 51.09
W-5  4250X2750X300 255 9.17 0.647 0.146 36.23 30.15
W-6  4250X2750X600 382.5 4.58 0.647 0.146 63.19 98.49
W-7  4250X2750X600 127.5 4.58 0.647 0.146 44.65 50.38
W-8  4250X2750X600 255 4.58 0.647 0.153 55.22 75.55
W-9  4250X2750X600 255 4.58 0.647 0.159 56.33 75.94
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