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Table 1 Material of masonry wall 

 
 

 

 
Fig. 1 Configuration of AAC block 

 

 
Fig. 2 Structural system of masonry wall 

 

Table 2 Mechanical properties of materials 

 

Size Material Size Material
ALC50 Exist 750×150×250 0.50 M16, M22 SGD3 SLG
ALC37 Exist 750×150×250 0.37
ALC42 Non 500×200×250 0.42

Grout

M20 SNR490B D10 SD295A NMH

Horizontal
Block

Vertical
Sign Internal

bar
Configuration

(mm)

Specific
 gravity

(oven-dty)

Reinforcement

(mm) (N/mm2) (N/mm2)
M22 φ22×800 3 501 551 198
M16 φ16×800 3 416 472 185

SNR490B M20 φ18.2×500 3 354 560 208
D10-1 D10×600*1 3 348 463 173
D10-2 D10×450*2 3 363 508 202

Internal
bar - φ3.2 φ3.2×600 9 671 686 214

ALC50 A50(T) 6 - 0.69 2.00
ALC37 A37(T) 6 - 0.61 1.67
ALC42 A42(T) 5 - 0.66 1.45
ALC50 A50(JT) 90×250 5 - 0.18 -
ALC37 A37(JT) 75×250 7 - 0.23 -
ALC50 A50(C) 100×100 6 - 4.3 2.14
ALC37 A37(C) 75×75 6 - 3.3 1.71
ALC42 A42(C) 100×100 5 - 2.7 1.04
NMH NMH 22 - 42.4 17.6
SLG SLG 18 - 14.6 10.2

*1:Specimen using ALC50 block, *2:Specimen using ALC37 block and ALC42 block
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Fig. 3 Stress - Strain curve of materials 
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Table 3 Test schemes of wallette test 

 
 

 
Fig. 4 Test specimen of wallette test 

 

 
Fig. 5 Test setup of wallette test 
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Table 4 Test results of compression wallette test 

 

     
<ALC50-2> <ALC37-2> <ALC42-2> 

Fig. 6 Pictures and cracking patterns of the specimens 

 

  
Fig. 7 Stress-Strain curve 

(Displacement gages) 

Fig. 8 Stress-Strain curve 

(Strain gages) 
 

Table 5 Test results of shear wallette test 
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Fig. 9 Pictures and cracking patterns of the specimens 
 

  
Fig. 10 Shear stress-Shear strain 

curve (Displacement gages) 

Fig. 11 Shear deformation 

geometry 

Pmax 0.85Pmax

(N/mm2) (N/mm2) (μ) (μ)
ALC50 2.91 1601 2591 3293
ALC37 2.77 1314 2436 3044
ALC42 2.37 1407 1881 2183
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(N/mm2) (N/mm2) (N/mm2) (μ) (μ) (μ) (N/mm2) (-)
ALC50 0.53 0.55 630 1042 2656 263 0.35 0.31
ALC37 0.25 0.41 430 681 2255 194 0.16 0.15
ALC42 0.14 0.20 404 424 752 101 0.09 0.09
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Table 6 Test schemes of bearing wall 

 

Table 7 Target story drift level 

 
 

 

Fig. 12 Specimens of bearing wall 

 

 

Fig. 13 Test setup of bearing wall 

 

 
Fig. 14 Displacement transducer locations (Flexure & shear) 

(m) (m) (m) Wide beam (days)
A50_w10 1.0 3.0 1.8 5.4 4~5
A50_w15 1.5 2.0 1.8 8.2 6~7
A37_w15 1.5 2.0 13.8 6.8 6~7
A37_w45 4.5 0.7 28.1 20.3 5~7
A42_w15 ALC42 1.5 2.0 13.8 6.4 6~8
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A50_w10 1/279rad 1/133rad
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Fig.17 Pictures and cracking patterns of the specimens 

 

  
Fig. 18 Initial stiffness reduction Fig 19 Flexural ratio 
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Fig. 20 Beam section in states of bending 
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Table 10 Comparison between test results and calculation results 

 
 

  
Fig. 21 Comparison between test results and calculation results 
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An Autoclaved aerated concrete (AAC) is an efficient structural material because its light weight reduces seismic 

inertia forces under earthquake excitations and improves thermal insulation quality for comfortable environments. 
Since an AAC panel structure can’t be designed in Japan, we propose a reinforced and fully grouted AAC block 
masonry structure. Few experimental studies of bearing wall constructed of non-reinforced AAC blocks are available. 
In this study, in-plane tests of bearing walls constructed of reinforced AAC blocks with internal bars and the 
non-reinforced AAC blocks were carried out and the effect of the internal bars is confirmed. Furthermore, the 
strength and deformation calculated referring to previous studies in concrete block masonry structures were 
compared with test results. 

Three types of AAC blocks (ALC50, ALC37 and ALC42) which have different specific gravity and the internal bars 
or not constitutes the masonry wall. ALC50 and ALC37 have the internal bars and ALC42 doesn’t have them. Each 
AAC block has grooves and vertical holes. Vertical reinforcements are cast in the holes and horizontal re-bars are cast 
in the grooves. After the blocks are pasted with sealant and built, the grooves and holes were fully grouted in order to 
achieve a good bonding behavior between the reinforcements and the blocks. Each mechanical property of the 
materials is shown in Table 2. 

Compression and shear wallette tests were carried out and those mechanical properties and those failure behaviors 
were obtained. The test specimens with the internal bars avoided the sharp post-peak drop and enhanced 
displacement capacity. Therefore, it is considered that the internal bars provide confinement under the compressive 
force and shear reinforcing effect under the shear force. 

In-plane tests of masonry bearing walls without openings were carried out. A suite of five specimens which have 
different block type and wall length (aspect ratio of 0.7 to 3) was tested by using a test setup of cantilever system. In 
the test results, a bed joint separation, a flexural crack, a shear crack and yielding of vertical bar were confirmed and 
integrated wall behaviors were observed until peak load. Flexural failure mode or shear failure mode after yielding 
was observed. The shear failure mode after yielding was observed in the specimen of few horizontal reinforcing bars 
or low aspect ratio or built with the non-reinforced blocks. 

Based on the mechanical properties obtained from compression and shear wallette tests, strength and deformation 
were calculated referring to previous studies in masonry structures. The flexural strength and the flexural 
deformation were calculated with the equation of simple bending theory. The shear strength was calculated with 
equation of concrete block masonry structures and the shear deformation was calculated with equation of theory of 
elasticity. The calculation results of the strength are almost good agreement with the test results. The calculation 
results of the deformation are a little lower than the test results because an effect of shear crack for shear 
deformation was not considered 

In the case of structural design for this AAC masonry structure, we propose to take into more consideration for 
safety because of a limited number of experimental tests in this study. 
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