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1. Introduction  

Since the early 1900s, autoclaved aerated concrete, or AAC, has 

been manufactured on an industrial scale for use in 

construction, and it is a type of precast concrete material with a 

low density and excellent insulation properties such as thermal 

insulation and sound absorption qualities. AAC is steam-cured 

and is practically stable; it is a form of very lightweight concrete 

produced by closed, uniformly distributed air bubbles; it is 

formed of sand that can be replaced partially or entirely with fly 

ash, water, gypsum, cement, lime, and aluminum powder as an 

expansion agent. The low density is achieved by forming air 

voids to produce a cellular structure; the low density of AAC 

block performs well for low-to-medium-rise building cladding, 

infills, and bearing wall components. In addition, due to its high 

thermal conductivity, it can offer excellent fire-rating qualities 

and affordable design options for low-energy structures. Its 

interior porosity contributes to its extremely low sound 

transmission, producing an exceptionally effective acoustically 

for a material of its weight. It's easy and flexible to manufacture 

AAC with special specifications such as product characteristics, 

shape, and size; it has a wide range of forms and sizes [1]. The 

structural use of AAC as an AAC wall and floor panel [2]. For 

masonry buildings to resist lateral or eccentric loads and in-

plane forces acting parallel to the wall's plane, the bond strength 

between the brick and mortar is crucial. This bond strength has 

an impact on the shear strengths of these walls. Various factors 

such as mortar types, surface features, frog size and form, block 

water absorption, curing technique, and craftsmanship can 

affect the strength of the connection between the block and 

mortar [3]-[5]. Many variables about the properties of masonry 

units and mortar, such as the block's moisture content, water 

absorption, and bonding surface roughness, affect how the 

masonry unit-mortar connection develops. The workability, 

composition, and water retention capacity of mortar are 

important characteristics. Several investigations have been 

conducted on the bond strength of masonry [6]. Thamboo et al. 

found that textured units with smooth surfaces had stronger 

shear bonds than those with rough surfaces. Thamboo et al. 

revealed that, compared to wet-cured specimens, dry-cured 

thin-layer mortar masonry specimens have better bond strength 

and Young's modulus [7]. Shear strength may be determined 

using two distinct test methods in the context of seismic design 

for new masonry constructions: diagonal compression and 

shear triplets. The results show that the triplet test is more useful 

than diagonal compression because it is simple and provides 

accurate results [8]. Barrattucci et al. [9] conducted triplet 

experiments on masonry units exposed to cyclic and monotonic 
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shear loadings with varying cement percentages. Regardless of 

the mortar composition, triplet shear tests showed that cyclic 

loading considerably reduces the peak shear strength (normally 

about 18%) in comparison to monotonic loads.  

Sarangapani et al. [10] applied an effort to find out how the 

relationship between brick and mortar develops. They 

demonstrated that the network of cement hydration products 

deposited inside the brick pores and on the brick surface creates 

the brick-mortar interaction. The brick-and-mortar bond is 

mainly mechanical. Basha represented the impact of kinds of 

structural bonding on the mechanical properties of masonry 

subjected to shear, flexure, and compression loads using the 

DIC approach in studies conducted on masonry. Full-brick 

thick masonry was shown to have greater capacity and 

deformation properties than half-brick thick masonry. Full-

brick thick Flemish bond prisms exhibited more deformable 

behavior and greater compressive strength and related strain 

than half-brick thick masonry prisms; the rupture modulus of 

the Flemish bond masonry walls was four times greater to stack 

bond masonry. Because the bond arrangement prevented 

diagonal rupture propagation, the diagonal compression 

strength of full-brick thick masonry wallets was about 1.3 times 

greater than that of running bond wallets. Structural bonding 

patterns must be carefully considered when evaluating the 

mechanical properties of masonry that are necessary for the 

design and analytical modeling of masonry projects [11]. A 

significant effort has been devoted to previous research to study 

the behavior of shear bond strength for AAC masonry. Still, the 

effect of mortar type and mechanical properties of AAC block 

and mortar on bond strength has not been clarified. This study 

attempts to give a clearer picture of the shear bond strength of 

AAC masonry using several mortar types. It investigates how 

the mechanical properties of each mortar type and AAC block 

affect the behavior of the shear bond. 

 

2. Research Significance  

Because AAC blocks have evolved from partition walls to load-

bearing walls, more research is needed to understand the 

mechanical properties of AAC blocks and their bonding 

materials under distributed loading conditions. This will help 

provide a clear picture of the behavior of walls constructed with 

these blocks. Density, compressive strength, tensile strength, 

modulus of rupture, Poisson's ratio, and modulus of elasticity 

tests were conducted to achieve this. The shear bond strength of 

the block and mortar joint was evaluated using shear testing. 

The shear strength and other mechanical properties are often 

required for linear and nonlinear modeling of masonry 

structures and performance-based design. 

 

3. Experimental Program 

 The experimental study on the mechanical properties of AAC 

blocks and three types of bonding materials, including cement 

and sand mortar, gypsum mortar, and adhesive material mortar, 

has been carried out by conducting standard tests that reflect the 

general behavior of the AAC wall. In addition, these properties 

are essential for material modeling in finite element software 

applications. The work covered preparing the required samples 

of the AAC blocks and their bonding materials to conduct the 

required tests.  The properties of AAC blocks and the bonding 

materials were evaluated, as shown in Table 1.

 

Table 1. Tests of AAC Blocks and the Bonding Materials 

Material Test No. of specimens Dimensions (mm) Specification 

AAC Blocks 

Density 3 cubes 100100100 ASTM C1386 

Compressive strength 3 cubes 100100100 ASTM C1386 

Tensile strength 3 8-shape - ASTM C307 

Modulus of Rupture 3 prisms 100100300 ASTM-C78 

Dynamic elasticity 3 prisms 100100300 ASTM C-215 

Ultrasonic pulse 3 prisms 100100300 
ASTM, 1990. D 2845-

90 

Dynamic Poisson's 

ratio 
3 prisms 100100300 ASTM C-215 

Mortar 

Density 3 cubes 505050 ASTM C138 

Compressive strength 3 cylinders 50100 ASTM C109  

Direct tensile strength  3 8-shape - ASTM C307 

Indirect tensile 

strength 
3 cylinders 50100 ASTM C496/C496-04 

Modulus of Rupture 3 prisms 4040160 ASTM C348-21 

Dynamic elasticity 3 prisms 4040160 ASTM C-215 

Ultrasonic pulse 3 prisms 4040160 
ASTM, 1990. D 2845-

90 

Dynamic Poisson's 

ratio 
3 prisms 4040160 ASTM C-215 
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The work extended to perform a direct shear test. Each 

specimen for a direct shear test was created by preparing and 

connecting three cubes made of AAC block by using a specific 

type of bonding material. 

3.1 Bonding Materials 

Three types of bonding materials were used in this work: 

cement and sand mortar, gypsum mortar, and adhesive mortar. 

The chemical components for materials are listed in Table 2 

unless the adhesive was not tested and the characteristics 

according to the source. The physical properties of cement, 

sand, and gypsum are listed in Tables 3, 4, and 5. The 

percentage of the mortar mix was one cement unit to 3 sand 

units by weight with a 0.6 water-to-cement ratio to provide 

suitable workability according to realistic working conditions. 

The cementitious samples were cured in water at approximately 

25°C. The gypsum mortar was prepared according to Iraqi 

specifications using water/gypsum with a ratio of 1:3 by weight. 

The mix components optimized of adhesive material mortar 

were 1:3 adhesive powder to water by weight. The gypsum and 

adhesive mix took about one minute to attain the required 

homogeneity and workability, but the cement-sand mortar took 

about three minutes.  

Table 2. Chemical Specification of Materials 

Chemical Composition 
Percentage by Weight 

Cement Gypsum Sand 

CaO 60.9 18.86 0.7 

SiO2 21.86 23 97.5 

AL2O3 4.4 20 2.76 

Fe2O3 3.61 20 0.4 

MgO 2.25 5.75 0.7 

SO3 2.61 - - 

Na3O - 0.03 - 

K2O - 1.47 - 

CI - 0.026 - 

L.O.1 2.43 - 1 

I.R. 0.96 - - 

L.S.F 0.98 - - 

 

Table 3. Physical Properties of Cement 

Physical Properties Results 

Specific surface area (blain method), m2/kg 352 

Setting time (Yicale’s method) 

The initial setting, hrs: min 

The final setting, hrs: min 

 

2:35 

5:20 

Auto-calve expansion% 0.24 
 

Table 4. Physical Properties of Sand 

Physical Properties Test Results 

Specific Gravity 2.63 

Absorption 0.65% 

Sulfate Content 0.34% 

 

 

Table 5. Physical Properties of Gypsum 

Physical Properties Test Results 

Specific Gravity 2.31 

fineness 5 

Setting time 14 

 

Fig. 1 shows each mix of the bonding material. 

   

(a) Cement and 

Sand Mortar 

(b) Gypsum 

Mortar 

(c) Adhesive 

Mortar 

Figure 1. Bonding Materials Mix 

3.2 Density of AAC 

 Density is related to w/c ratio, compatibility, porosity, and pore 

size distribution [12]. The range of the dry density of AAC as 

described in RILEM Recommendation AAC 4.1 is (200-1000) 

kg/m3, while RILEM (1993) states that the density range for 

AAC is (300–1800) kg/m3. Also, Schober (2005) states that the 

range is (100–800) kg/m3 [12]-13].  

The density testing was done using cubic specimens 100  mm 

cut from the main block. They were used to estimate the density 

by weighing these cubes in dry states after the specimens were 

dried to a constant mass. The average of three specimens has 

been used to evaluate the density of the AAC block. The 

equation used to determine the density is: 

𝛾 = 𝑤𝑒𝑖𝑔ℎ𝑡/𝑣𝑜𝑙𝑢𝑚𝑒  (1) 

3.3 Mechanical Properties of AAC 

The preparation of test samples and the test methods of 

mechanical properties were described. The mechanical 

properties of AAC are compressive strength, modulus of 

elasticity, tensile strength, modulus of rupture, ultrasonic pulse 

velocity, and Poisson’s ratio. The average of three specimens 

has been used to evaluate the mechanical properties[14]-[18]. 

3.3.1 Compressive Strength f'c  

 Compressive strength was measured using destructive and 

non-destructive methods. The destructive test used cubic 

specimens (100)  mm to estimate the compressive strength, as 

shown in Fig. 2. The density and porosity of AAC significantly 

impact its compressive strength. The compressive strength 

diminishes as porosity increases and density decreases [15]. 

Table 6 shows the ASTM Specification C1693-11 AAC [16]. 
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Table 6. ASTM Specification C1693-11 AAC [16] 

Strength 

Class 

Min 

Compressive 

Strength 

(MPa) 

Nominal 

Dry 

Bulk 

Density 

(kg/m3) 

Density 

Limits 

(kg/m3) 

AAC-2 2 400-500 350 550 

AAC-3 3 500-600 450 650 

AAC-4 4 500-600 450 650 

AAC-5 5 600-700 550 750 

AAC-6 6 600-700 550 750 

 

      

Figure 2. Compressive Strength Test for Autoclaved Aerated 

Concrete Cubic Specimens 

 

The compressive strength of AAC blocks is determined 

according to ASTM C1386. 

The equation used to calculate the compressive strength is: 

𝑓′𝑐 = 𝑃/𝐴  (2) 

where: f ′c: compressive strength (MPa),  

P: applied load (N),  

A: area of the surface (mm2) 

The non-destructive method was done by using ultrasonic pulse 

velocity measurements (UPV) [17], as shown in Fig. 3. In this 

procedure, the specimen receives an impulse, and the amount 

of time needed for the ultrasonic waves to travel through the 

specimen's smallest cross-section is then measured. The 

ultrasonic pulse velocity of the waves is measured directly and 

obtained in the monitor. The following equation is used to 

calculate the value of 𝑓′
𝑐
 : 

C: 2.016 e 0.61 D                                                         (3) 

Where: 

C: compressive strength (MPa),  

D: direct ultrasonic velocity (km/sec),  

e: exponential factor. 

3.3.2 Tensile Strength ft 

   A direct tensile strength test was done for the AAC block 

using an eight-shape specimen. Valore (1954b) stated that 

AAC's direct tensile strength to compressive strength 

 

 

 

Figure 3. Ultrasonic Machine and Test 

 

The ratio is between (0.15-0.35), whereas Legatski stated the 

ratio is between (0.1-0.15) [10]. The machine of tensile strength 

was used in this test, as shown in Fig. 4. The specimen was 

placed inside a steel mold of 8 shape and closed tightly. Then, 

the specimens are subjected to a tensile load using two arms 

connected to the steel molds until the specimen fails and splits 

into two pieces. Equation 4 has been proposed to predict AAC's 

tensile strength based on ASTM C307[18],[20]-,[21]. 

ft=2.4√𝑓𝐴𝐴𝐶
′                                                      (4) 

where: 𝑓𝐴𝐴𝐶
′ : compressive strength of AAC block (psi). 

 

 

Figure 4. Tensile Test Machine 

3.3.3 Modulus of Flexural (Modulus of Rupture) fr 

  A flexural strength test was done using three 
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AAC blocks with dimensions (100×100×600) mm are shown in 

Fig. 5. The blocks were tested with two-point loads, with a 

distance between the point loads of 150 mm, and the prism was 

placed on two supports with a distance between them of 450 

mm according to ASTM-C78. Valore (1954b) states that the 

flexural strength ratio is about (0.22-0.27)% from compressive 

strength and nearly zero for very low-density AAC [12]. 

The equation calculates the flexural strength: 

𝑓𝑟 =
𝑃𝑙

𝑏𝑑2
 

   (5) 

where: 

 fr = modulus of rapture (MPa) 

𝑃 = failure load (N) 

𝑙 = span length between center to center of supports (mm) 

𝑑 = depth of specimen cross section (mm) 

𝑏 = width of specimen cross section (mm) 

Also, the modulus of rupture can be estimated using the 

recommended practice of Equation of RILEM. Autoclaved 

aerated concrete from [12],[20]: 
 

 

Figure 5. Flexural Test for AAC Prism 

 

𝑀𝑂𝑅 = 0.27 + 0.21𝑓𝑐𝑡                                   (6)                                                                   (6) 

Where: 

𝑀𝑂𝑅: modulus of rupture (MPa) 

 𝑓𝑐𝑡: compressive strength (MPa) 

Also, the flexural strength of AAC can be calculated using the 

equations below [19]: 

fcflk = 0.18 fck    (7) 

Where: fcflk: flexural strength of AAC,  

fck: compressive strength of AAC 

3.3.4 Modulus of Elasticity 

 Timoshenko (1970) defined the modulus of elasticity as the 

ratio of (stress/strain) [10]. AAC modulus of elasticity (Ec) 

values are related to dry density and compressive strength. The 

modulus of elasticity (Ec) of AAC block specimens was done 

using non-destructive test equipment (NDT James 

Instruments), as shown in Fig. 6.  

Because the samples are precast and due to the difficulty of 

forming them to the required measurements, it was sufficient to 

conduct dynamic tests for the modulus of elasticity and 

Poisson's ratio. Using longitudinal frequency mode test to 

calculate the dynamic modulus of elasticity by using the 

following equation [22]: 

𝐸 = 𝐷𝑀(𝑛′)2  (8) 

Where: 

𝐸: Dynamic modulus of elasticity  

𝐷: 4(𝑙/𝑏𝑡) for a prism, the dimension of the prism specimen 

(100 ×100 ×300) mm.  

𝑀: Mass of specimen (kg) 

𝑛′: fundamental longitudinal frequency (Hz) 

This system provides the fundamental longitudinal frequency 

(n') from the Fast Fourier Transform (FFT). The FFT's 

maximum amplitude frequency value is applied to a time-

domain signal collected by tapping the prism with a small, six 

mm-diameter hardened steel.  

 

Figure 6. Non-Destructive Test Equipment (James 

Instruments) 

ball. The specimen should be positioned on the test bed center 

support at the nodal point, as indicated in Fig.7, as only one 

nodal point is used for this test. The specimen is clamped using 

the clamping bar provided. The test has been done with a prism 

specimen (100×100×300) mm. 
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Figure 7. Testing of Longitudinal Resonance Frequency 

(James Instruments) 

 The test was done by placing the accelerometer on the center 

of the face of the prism; the accelerometer and prism must come 

into contact. The ends of the prism need to be minimally 

restrained for the free end to vibrate longitudinally. The support 

is kept in place by the knurled clamping screw, allowing the 

accelerometer to move freely and move along the rails until it 

contacts the specimen's center. The system showed the 

fundamental longitudinal frequency from the FFT that appeared 

on the screen.  

The following equation was also used to calculate the value of 

Ec, including both their ρ and UPV values, in accordance with 

the standard CSN 73 1371 from [14]. 

 

𝐸𝑐 =
𝜌 × (𝑈𝑃𝑉)2 × (1 + 𝑉𝑑𝑦𝑛)(1 − 2𝑉𝑑𝑦𝑛)

1 − 𝑉𝑑𝑦𝑛

    (9) 
 

 

Where: 𝐸𝑐: Modulus of Elasticity, 

 𝜌: Density 

𝑈𝑃𝑉: Ultrasonic Pulse Velocity,  

𝑉𝑑𝑦𝑛: Poisson's ratio 

3.3.5 Poisson’s Ratio (𝝂) 

  The test has been done with a prism 

Specimen (100×100 ×300) mm. The Poisson’s ratio is 

depending a little on the dry density. As mentioned, the 

torsional frequency mode test was done using non-destructive 

test equipment, James Instruments. The system obtained the 

fundamental torsional frequency (𝑛′′) from the FFT, which is 

applied to a time-domain signal acquired by tapping the prism 

with a small, six mm-diameter hardened steel ball. The system 

calculated the dynamic Poisson’s ratio according to the 

equation[22]: 

𝜈 = 𝐸/(2𝐺)  − 1  (10) 

Where: 

𝐺 = 𝐵 𝑀 (𝑛′′)2 (11) 

𝜈: Poisson’s ratio  

𝐺: dynamic modulus of rigidity 

𝐸: Dynamic modulus of elasticity 

𝑛′′: fundamental torsional frequency (Hz) 

𝑀: Mass of specimen (kg) 

𝐵 = 4𝐿𝑅/𝐴                                                                         (12) 

𝑅 = 1.183 for prism,  

𝐴= cross-sectional area m2 

  The test was done by putting the specimen in the equipment 

using the same method mentioned in the longitudinal frequency 

test. Then, using the ball, tap the prism, triggering the 

instrument, and a signal appears on the screen. Caution should 

be taken to apply just one solid impact in a specified spot, as 

illustrated in Fig.8. The system showed the fundamental 

torsional frequency from the FFT that appeared on the screen. 

 

 

Figure 8. Testing of Torsional Resonance Frequency (James 

Instruments) 
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3.4 Shear Bond Test 

The procedure to prepare the three specimens for the shear 

bond test was as follows:  

• Using an electrical saw, the nominal AAC block with 

dimensions (200×200×600) mm was cut into three 

pieces with dimensions (200×200×200) mm. 

• Preparing the mortars as mentioned before. 

• Put the pieces of blocks in one raw, then a layer of 

mortar 10 mm thick between them.  

• Confirm that the specimens with a steel frame are 

ready for testing. 

The strength of masonry depends on the strength of the joining 

material; mortar strength is affected by the mechanical 

properties of AAC masonry. The specimens are shown in Fig. 9 

below. To provide excellent shear conditions along the mortar 

joints, we have to bond the block surfaces well with a larger 

thickness of the mortar joints [23]. 

A direct testing technique named the triplet test was used to 

measure the shear bond strength of the AAC block and the mortar 

contact. AAC block masonry triplet specimen was used for one 

of each type of mortar to obtain the shear bond strength of the 

block mortar joints. It is clear from Fig. 9 below that a steel frame 

restrained the horizontal movement of the blocks, but the vertical 

movement was free for the specimens. The specimen was based 

horizontally on two supports in the middle of the side blocks and 

subjected to a vertical load at the center of the specimen. The load 

was applied gradually using the hydraulic jack with a capacity of 

200 kN till the bond between the block and mortar joint failed; 

the tests reached their maximum load, at which point the 

execution was stopped. 

  

a) Gypsum Specimen 

 

b) Adhesive Specimen 

 

c) Cement-Sand Specimen 

Figure 9. Shear Bond Strength Test 

 

The equation could estimate the shear bond strength: 

𝜏 =  
𝑉

𝐴
                                                                           (12)                                                              

                                                                  

where: 𝜏: shear bond stress (MPa),  

𝑉: shear force (kN), which is equal to P/2,  

 A: contact area (mm) 

4. Results and Discussion 

The main findings are described in this section, and their 

importance and interpretation are explained in the discussion. 

4.1 Results of Mechanical Properties 

 The mechanical properties of the AAC block and the mortars 

are listed in Table 7 below. These results are the average of 

three samples for each test.  

 

Table 7. Results of Mechanical Properties 

Specimen 
f′𝐜 

(MPa) 

Direct ft 

(MPa) 
Indirect 

ft (MPa) 
fr 

(MPa) 

E 

(MPa) 
ν Density kg/m3 

AAC 

Block 
Experimental 2.2 0.116 - 0.36 438.75 0.168 585 

Equation 2.93 0.296 - 0.732 - - - 

Cement and sand 

mortar 
18.55 1.875 1.02 2.344 3400 0.227 2071.7 

Gypsum mortar 5.18 1.42 1.375 0.78 1100 0.17 1880 
Adhesive mortar 9.4 3.25 1.496 1.28 1400 0.182 1560 
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The results showed that the compressive strength of cement-

sand mortar was more than that of gypsum mortar and adhesive 

mortar by 72% and 49%, respectively. In addition, the direct 

tensile strength of cement-sand mortar was increased by 24% 

compared with gypsum and decreased by 73% compared with 

adhesive mortar. That means the tensile strength of adhesive 

material was more than others. The modulus of rupture, 

modulus of elasticity, and density also increased by (66% and 

45%), (67% and 59%), and (9% and 25%) in cement-sand 

mortar rather than the gypsum and adhesive mortar, 

respectively.  

Cement as a material is strong in compressive strength but weak 

in tensile strength, and this is what appeared in the results of 

cement-sand mortar. On the other hand, the increase in tensile 

strength in the adhesive mortar is explained by this material's 

distinctive structural composition, making it efficient in use 

with masonry blocks. The equations to calculate the mechanical 

properties of AAC blocks showed higher values than the 

experimental results in compressive strength, direct tensile 

strength, and modulus of rupture by (33, 155, and 103) %, 

respectively. This may explain why the equations were 

formulated on a larger sample size, so tests must always be 

performed on the specimens and not rely only on the equations' 

results.  

4.2 Shear Bond Strength  

 Three specimens were tested to determine the shear bond 

strength for AAC block prisms. The  

first specimen used cement mortar, the second used gypsum 

mortar, and the last used adhesive mortar. The results of the test 

are listed in Table 8.  

Table 8. Results of Shear Bond Strength  

Model 
Type of 

Mortar 

Failure 

Area 

(mm2) 

Load 

(V) 

 (kN) 

Shear 

Strength 

(MPa) 

1 Cement 30000 2.5 0.043 

2 Gypsum 27000 3 0.056 

3 Adhesive 19000 3.8 0.1 

 

 The failure area is calculated by multiplying the mortar width by 

the crush depth in the mortar zone. The failure modes shown in 

Fig. 10 show that the crack starts almost at 50% of Pu at the 

bottom of the specimen due to the weakness of shear and flexural 

resistance between the AAC blocks and the bonding material 

under the neutral axis. Then, due to the increased loads, the crack 

turns into an inclined crack, causing flexural shear failure in the 

AAC above the neutral axis because of the high stress in this zone.  

 

(a) Cement 

 

(b) Gypsum 

 

(c) Adhesive 

Figure 10. Failure Pattern of Shear Bond  

 This mode of failure was observed in all the specimens. The 

difference between the three specimens was the failure crack 

depth according to the mortar type. The cement-sand mortar 

produced a higher crack depth along the block-mortar interface 

than the adhesive mortar, which cracked without sliding 

between AAC blocks. The results showed that the shear 

resistance of the model when using the adhesive mortar is 

higher than the shear resistance when using the rest of the 

bonding materials. The crack explains this began to tilt in the 

tension zone below the neutral axis, indicating that the bond 

strength between the blocks and the adhesive was higher against 

bending forces than other bond materials. Adhesive mortar 

showed superior tensile bond strength compared to cement-

sand and gypsum mortars. This may be explained by better 

homogeneity of the adhesive mortar with AAC blocks. This 
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advantage may be reflected in full-sized masonry assemblies' 

shear and bending performance. 

 

5. Conclusions: 

 AAC is encouraged because it is inexpensive, energy-efficient, 

and environmentally friendly, improves thermal performance, 

and provides building sound and fire insulation. Knowledge of 

construction materials' most critical mechanical properties is 

required for software-based or engineering design and analysis. 

In this work, attention was given to the construction materials 

utilized in AAC walls and the bonding and plastering mortars. 

The work estimated mechanical property values of AAC blocks, 

cement-sand mortar, gypsum, and adhesive mortar. The study 

dealt with the test procedure, approved specifications, and 

theoretical equations for calculating the properties of AAC 

blocks. Conducting practical tests with equations better to 

understand the mechanical property values and design 

requirements is always important. The results showed that the 

compressive strength value was higher in the cement-sand mortar 

compared to the gypsum and adhesive mortar. 

On the other hand, the tensile strength of the adhesive was better 

than other materials. The adhesive mortar also showed superior 

performance in shear resistance, so it's recommended to use it in 

the AAC masonry. It was concluded that the bond strength 

between blocks improves by increasing the strength of the mortar, 

which in turn increases the adhesion at the block-mortar interface. 

It is useful to use a mortar with high tensile strength and 

consistency that gives more uniformity to the AAC blocks. The 

authors recommend testing larger-scale AAC assemblies, large 

sample-sizing with a results comparison of destructive and 

nondestructive tests, and numerical modeling to extend the 

experimental results and more parametric study. 
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