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Abstract: To investigate the compressive bearing performance of brick masonry walls reinforced with
prefabricated autoclaved aerated concrete (AAC) panels, two brick masonry walls reinforced with double-sided
prefabricated AAC panels and two unreinforced brick masonry walls as control specimens were designed and
fabricated. Through compressive bearing capacity tests and finite element simulation software, the failure modes
and compressive bearing performance of the brick masonry walls reinforced with prefabricated AAC panels were
studied. Both the experimental and simulation results indicate that the reinforced layer of prefabricated AAC
panels can provide confinement to the wall, delaying the cracking of the brick masonry wall and enhancing its
compressive bearing capacity, ductility, and integrity. Compared to the unreinforced masonry walls, the
compressive bearing capacity of the double-sided prefabricated AAC panel-reinforced walls increased by a
maximum of 71.3% in the tests and by a maximum of 67.5% in the simulations. Based on the failure modes of
the specimens and considering the contribution of the prefabricated autoclaved aerated concrete panel
reinforcement layer, a formula for calculating the compressive bearing capacity of this reinforcement method
was proposed. Furthermore, the strength utilization coefficient of autoclaved aerated concrete for this calculation
method was fitted and determined based on the experimental and simulation results.

Keywords: prefabricated autoclaved aerated concrete panels; brick masonry walls; reinforcement; compressive

bearing capacity; finite element simulation
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Fig.1 Reinforcement detailing
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Fig.2 Schematic diagram of masonry compression
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Table 1 Design parameters of the test wall specimens
WA K X JE X A 5 i g5 =X SRR /mm A G
Q1-1 1200 mm X 240 mm X 1 800 mm MU10+M2. 5 Je 0 e
Q1-2 1200 mm X 350 mm X 1 800 mm MU10+M2. 5 i) 50+ 50 B50
Q2-1 1200 mm X 240 mm X1 800 mm MU10+M5. 0 Jc 0 T
Q2-2 1200 mm X 350 mm X 1 800 mm MU10+M5. 0 g 50+50 B50
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Table 2 The measured values of compressive strength for masonry specimens
AT G AR ZHERAF ) 1 5t i fif 2 /kN PR &/ MPa
MI1-1 690 mm X 350 mm X 230 mm 350 mm X 230 mm MUI0+M2.5 431.42 5.36
M1-2 690 mm X 350 mm X 230 mm 350 mm X 230 mm MUI10-+M2.5 445.05 5.53
M1-3 690 mm X 350 mm X 230 mm 350 mm X 230 mm MUI0-+M2.5 413.78 5.14
M2-1 690 mm X 350 mm X 230 mm 350 mm X 230 mm MUI10+M5.0 650. 14 8.08
M2-2 690 mm X 350 mm X 230 mm 350 mm X 230 mm MUI10+M5. 0 628. 95 7.81
M2-3 690 mm X 350 mm X 230 mm 350 mm X 230 mm MU10+M5. 0 580. 20 7.21
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Fig.3 Experimental setup diagram
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Fig.4 Failure diagram of unreinforced specimens
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Table 3 The comparison of cracking and failure loads of specimens

Rk FFELT BN /KN RS A 2 N /KN (No/N)/ % TR BT E/ % BRI R R %
Q1-1 900. 0 1577.6 57.0
Q1-2 1659.4 2702.7 61.4 84.4 71.3
Q2-1 1189.5 2010.1 59.2
Q2-2 1919.1 3051.2 62.9 61.3 51.8
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Table 4 Model parameters of solid elements
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Fig.10 Finite element simulation load-displacement curve

diagram of specimens
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Fig.11 Comparison of load-displacement curves between

specimen testing and finite element simulation
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Table 6 Comparison table of experimental results and

finite element simulation results
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Table 7 Calculation result table of strength utilization

coefficient for autoclaved aerated concrete
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