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ABSTRACT 

For masonry walls, autoclaved aerated concrete (AAC) blocks are widely utilised. 

Compression and tension bonding must constantly be calculated for various mortar 

mixtures to evaluate the strengths of the AAC block-mortar contact a mortar with a 

polymer modification and conventional cement sand mortar (1:5 or 1:7) with a thickness 

of 12mm, 17mm, or 22mm are examined for binding strength on an AAC block mortar 

interface. Before pouring the cement sand mortar into the brickworks, On the block 

surface, a thin cement slurry covering was placed. A three-fold analysis was used to 

estimate the shear bond strength for all types of interfaces, while a cross-couples test was 

used to evaluate the tensile bond strength.The modified polymer mortar (PMM) had a 

shear bond strength of 0.15 MPa, with block failure of the vigorous failure type, whereas 

the cement sand mortar had the greatest shear bond strength of 0.14 MPa, with a cement-

sand mortar ratio of 1:5 and a thickness of 17 mm. Since the tensile bond strength of all 

test specimens utilised in this study was evaluated, PMM had the greatest tensile bond 

strength of 0.22 MPa. Based on observed failure patterns and the strength of the tensile 

and shear bond of AAC mats, a 1:5 ratio cement sand or modified polymer mortar with a 

thickness of 17 mm can be selected from all possibilities for AAC brickwork. 
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INTRODUCTION 

AAC is the most often used residential and commercial building material. Because of 

their  qualities, low density, and good fire resistance. It’s gaining popularity as a potential 

replacement for clay and fly ash bricks. AAC blocks have been proven to be useful in a 

variety of applications and scenarios (Wittmann et al., 1983; Concrete & Wittmann, 

1992).AAC block building is reasonably simple and quick due to the availability of large-

size blocks. AAC may be made with a variety of cementitious materials, although the 

most common are Portland cement, fly ash, and sand. Sand can help achieve the necessary 

fineness, according to Hamad (2014). The amount of aluminium powder in the sample 

that gives the block its cellular structure also affects the density of the resultant block 

.The structure of the LCA is distinct from other lightweight concrete materials, with its 

simple and insulating characteristics, by including aluminium paste into the formula 

(Aroni et al., 1993) AAC is a versatile compression material of 1,50 to 10,00 MPa with a 

density of between three hundred,00 and three thousand and one thousand m3/kg. Due to 

its density and porosity, the AAC block is compressive. Porosity rises and density 

decreases stated Alex. A suitable quantity of cement material should be present in contact 

between blocks to ensure appropriate bond strength. Two kinds of cement-sand mortar 

and PMM joints have been applied. A thin covering of PMM (2-4mm) has been utilised 

in the building of AAC masonry. Thin layer polymer-based mortar for concrete masonry 

with a density of 2mm has been utilised by Thamboo & Dhanasekar (2015). It is used 

1.5mm thick cementations grey glue joints to investigate the compressive and bending 

strengths of AAC masonry. Mallikarjune (2017) investigated the binding strength of AAC 

masonry using heavy sand-cement mortar joints. The strength of the binding and the 

compression of cement-based cement-sand mortar AAC mudstone thickness vary in 

reality from 10 mm to 18 mm using a pole (2019) (IS:2250-1981). It was confirmed in 

2000 and 1981. The  thickness of the cement sand mortar joint in AAC block construction, 
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on the other hand, has received very little attention. The purpose of this study is to 

examine the effectiveness of AAC mazes in a variety of situations is 12-mm, 17-mm, and 

22-mm sand-mixed mortars using 1:5 and 1:7 ratios. 

Materials and Procedures 

For this research, 108 AAC eco-blocs in 600 mm * 200 mm * 125 mm from one batch 

were made available by a local firm. The test specimens were evaluated at the Rajiv 

Gandhi Government Engineering Testing Laboratory. Three compressive strength blocks, 

65 shear force blocks, and 45 tensile strength blocks were utilised for testing. 

Materials for Joints 

Before the research to assess the shear and tensile connection strengths of AAC brickwork 

began, the properties of the cement, sand, and AAC block utilised in the test were 

analysed. According to IS 4031 - 4, (2005) a Vicat instrument with a 10 mm plunger 

diameter was used to assess the typical consistency of cement paste. To test the binding 

strength of AAC, we employed two types of joint materials: pmm and cement sand mortar 

(CSM).A polymer, cement, and aggregate composite is called PMM. In an AAC block 

construction, a thin PMM covering of 2-4mm thickness is frequently employed. In the 

study, PMM was generated using combinations of 300 ml of water and 1 kilogram of dry 

mortar mix. The concrete sand mortar was mixed into two quantities: 1:5 and 1:7. Every 

cement mixture was sand mortar in thicknesses ranging from 12mm, 17mm and 22mm. 

The strength of the bond was then assessed on an AAC block surface. Before the cement 

sand mortar was placed on the block surface according to Raj et al., a concrete slurry was 

filled (2020). IS:2250 in 1:4 and 1:6 and PMM ratio evaluated the compressive strength 

of cement sander mortars (1981 Reaffirmed 2000, 1981). 

Methods 
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The final aim of the study was to examine AAC masonry bond strength using 4mm PMM 

and Ratios of cement to sand in mortar  1:5 and 1:7 in 12mm, 17mm, and 22mm 

thicknesses. The entire procedure is illustrated in Figure 1. 

 

 

Figure 1: The study's overall flow 

AAC blocks have certain characteristics 

The physical characteristics of AAC blocks, such as mass and humidity, were examined 

in the IS 6441. (2001). The strength of the connection was measured using ASTM 

standards (1991). To assess bulk densities and water content the compression strength of 

the AAC block was established using equal blocs. This test was performed on three 

separate blocks using IS 6441 (2001). Three pieces, measuring 200 mm x 200mm x 

100mm, was divided into samples. The compressive strength of the nine AAC 

components created was then measured using three samples. 

AAC masonry tensile bond strength is evaluated. 

The sample cross-couplet with AAC block and mortar bedded joints was provided. For 
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the preparation of specimen and tensile bond resilience testing, ASTM standards were 

followed (1991).  

 

Figure 2: Tensile strength configuration for AAC 

The strength of the AAC block and the mortar contact was determined using a cross-

couplet test, as illustrated in Fig. 2. The maximum load supplied in the case of failure is: 

The strength of the tensile bond was computed as follows: 

                                                                                                   

(1) 

Where, Pmax   At the point of failure, thepeak load, A is Contact area 

 

AAC shear bond strength is evaluated. 

The AAC block shear bond strength and mortar contact were evaluated using a triplet 
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test, as illustrated in figure 3.  

 

      Figure 3: The AAC Shear Test was created. The shear bond's tensile strength is 

         (2) 

           Where, Pmax Peak shear load recorded at failure Ac is Contact area of thejoint 

 

The Results and Discussed 

In the AAC blocks, both the physicality and the requirement for joint materials were 

assessed (bulk density, humidity, and compressive strength). The MAA-containing 

PMM's shear and tensile bond strength could therefore be measured. AAC masonry 

showed equivalent results with cement sand mortar ratios of 1:5 and 1:7 and thicknesses 

of 12 mm, 17 mm, and 22 mm, as previously indicated. 

AAC Block Physical Characteristics 

1. The AAC blocks' average mass density was 522 kg/m3 according to experimental data 

in the table. 

2. As indicated in Table 2, the AAC block humidity was 44.44%. During the compressive 

strength test, the sample was loaded at a rate of 0.05 to 0.199N/mm2 until the force could 



Journal of Engg. Research, ICMET Special Issue 
 
 

7  

be stopped. The compression strength of the block AAC samples was averaged by 3.44 

MPa, as stated in Table 3. 

Joint material characteristics are identified 

The usual consistency of cement was found to be 30 percent in the experiment. (Fig. 4a). 

Similarly, a study of the sieve found that the fine sand modulus was 2.74 (Fig. 4b); the 

average fine aggregate particle size was 0.4 to 0.7 mm, which was inside the sand-mortar 

BIS (2116) limit. 

Table 1: AAC block density in bulk 

Weight (before 

drying) in kg 

Length  

(cm) 

Breadth  

(cm) 
Thickness (cm) Volume cm3) 

Weight (after 

drying ) in kg 

Bulk 

density 

(g/cm3) 

 
8.83 59.88 19.82 9.97 11832.611 6.28 0.55 

Table 2: AAC blocks' moisture content 

Weight   of blocks  (before 

drying- W1 in kg) 

Weight  of blocks  (after 

drying- W in kg) 

Moisture content F (%) 

8.83 6.28 43.75 

Table 3: AAC blocks compressive strength (9 tests on average) 

Weight of 

blocks  in Kg 

Area of blocks in 

mm2 

Thickness of 

Blocks in  mm 

Ultimate load in 

KN 

Compressive 

strength in 

N/mm2 

2.00 39145.00 99.00 128.00 3.39 
   

    

             (A) (B)                                  (C)                             (D) 

Figure4:  The following are the material properties: (A) normal cement consistency, (B) 

sand sieve analysis, (C) mortar samples, and (D) AAC block compression test. 
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The compressive strengths of the cement-sand mortars employed in the experiment (Fig. 

4c) were 15.00 N/mm2 and 8.99 N/mm2, according to Table 4, where as the PMM's 

compressive strength was 12.39 N/mm2. 

Table 4: After 28 days of curing, the cement sand mortar was tested for strength. 

Mortar Ratio Cube's 

weight 

Ratio of 

water to 

cement 

The area of 

a cube's 

cross-section 

(mm2) 

Maximum 

Capacity 

Compressive 

strength (N/mm2) 

1:5 0.80 0.70 4900.00 74644.44 17.19 

1:7 0.78 0.90 4900.00 45555.00 10.00 

PMM 0.70 0.36 4900.00 58888.88 12.00 

Masonry Triplet Shear Bond Strength 

As illustrated in Figs. 5a and 5b, three specimens were created and analyzed. The test 

comprised of three unique failure patterns for the triplet specimen. Shear joints were 

predicted to fail early and be feeble. The block failure mechanism was discovered in at 

least three cases. According to the triplet test, the block mortar interface failed in any 

arrangement. Mortar failure (Type B, Figure 6b) and block failure (Type A, Figure 6a) 

(Type C as shown in Fig. 6c) For AAC brickwork using cement sand mortar, the shear 

bond strength should be in the range of 0.07-0.15 MPa, according to triple test findings 

in Table 5, while AAC masonry employing PMM exhibited a maximum shear bond 

strength of 0.14 MPa. The majority of failure patterns for the 1:7 cement sand mortar 

blend were Type B or Type C, or both. The connection with 17 mm mortar thickness 

demonstrated a maximum shear binding resistance of 0.15 MPa in a 1:5 cement sand 

mortar coupled with a failure type A. 

Thus, the optimum choice for shear bond strength for all mortar joints utilized in this 

research seems to be cement-sands with a ratio of 1: 5 and 17mm thickening. 

Table 5: The triplet test of AAC masonry yielded the following results. 
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Morta

r 

Ratio 

Thickness 

(mm) 

 

Area in cross-

section 

(mm2) 

 

Load in Kg 

 

Shear Bond 

Strength 

(N/mm2) 

 

Failuretype 

1:5 

12.00 58888.99 1174.55 0.12 

Type A has one 

while Type C has 

two. 

17.00 60000.00 1614.22 0.16 

Type A has two, 

while Type C has 

only one. 

22.00 59956.99 765.31 0.08 

Type A has one 

while Type C has 

two. 

1:7 

12.00 59366.50 1178.80 0.12 Type B: 2; Type C: 1 

17.00 59334.60 1123.40 0.12 
Type A has one and 

Type B has two. 

22.00 58999.99 992.70 0.10 Type B: 2; Type C: 1 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5: AAC triplet sample: (a) preparation of the triplet sample, (b) testing of the triplet sample 
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Figure 6:Failure patterns of AAC triplet specimens: (a) block failure (type-A), (b) 

mortar failure (type-B), and (c) block-mortar interface failure (type-C) 

Masonry Cross-Couplet Tensile Bond Strength 

In Fig. 7a and 7b, cross-coupling specimens were built and analysed. Figures 8A and 8B 

show the failure patterns found during the test. The joint failed fast and was fragile in 

stress. The failure patterns of the cross-couplets were: 

1.  Complete failure of the block-to-mortar interaction (Type I), 

2.  Failure of the block-mortar interaction in part (Type II), 

3. The block's partial tensile failure (Type III), 

4. The block has fully tensile failure (Type IV). 

 

                                         (A)                                                             (B) 

Figure7: (A) cross-couplet samples, (B) tensile bond strength  

test on cross-couplet specimen 
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Table 6 shows the cross-coupled test findings. (Fig. 7(a) and 7(b) as demonstrated). AAC 

block masonry has been shown to have tensile bond strengths of 0.03 MPa to 0.20 MPa. 

The tensile strength of PMM brickwork is 0.20 MPa, with the most frequent type IV 

failure. 

On the other hand, a Type II failure was usually indicated with cross-couplet specimens' 

tensile bond strength, which had a 1:7 cement-sand mortar ratio and a 22mm thickness. 

Type IV failure was observed in all other cement sand mortar combinations. Any of the 

combinations of cement sand, mentioned in table 6 may be used for building AAC blocks, 

except for the 1:7 mortar ratio of a thickness of 22mm. Type IV shows that the tensile 

strength of an AAC masonry junction exceeds the strength of the tensile block, the 

majority of AAAC masonries failed. Therefore, all potential mortar combinations may be 

supplied (excluding cement sand mortar 1:7, 22mm thickness). 

 

 

 

Table 6: AAC masonry cross-couplet test results 

Mortar Ratio Thickness (mm) 
Area in cross-

section(mm2) 
Load (Kg) 

Strength of 

tensile bonds 

(N/mm ) 

Failuremode 

1:5 

12.00 33999.99 98.88 0.05 3 in Type IV 

17.00 36666.66 149.00 0.06 3 in Type IV 

22.00 35954.54 120.66 0.05 3 in Type IV 

1:7 

12.00 37777.87 78.44 0.04 3 in Type IV 

17.00 32999.99 110.88 0.03 3 in Type IV 

22.00 35646.66 88.66 0.04 
Type II: 2; 

Type IV: 1 

PMM 2-4 29800.00 182.00 0.26  Type IV in 3 



Journal of Engg. Research, ICMET Special Issue 
 
 

12  

With 1:7 mortar, a partially failing interface with a thickness of 20 mm was created (Type 

II, as shown in Fig. 8A). A section of the block or mortar is cemented together in this type 

of failure. The block collapsed completely under tension, yet a full tensile failure did not 

affect the joint (Type IV as illustrated in Figure 8B). When the block mortar contact's 

bond strength surpasses the block's tensile strength, this type of failure occurs. With 12 

mm and 17 mm thick joints, the sort of failure pattern (IV) was found with PMM Morter, 

1:5 Mortier, and 1:7 mortar. 

 

(a)                                                  (b) 

Figure8: (a) Incomplete block-mortar block (Type-II) interface failure, (b) tensile 

failure of the whole block (Type IV) 

Bond Strengths Variation 

The shear and tensile binding strength of the cement-sand mortar maceration in AAC 

were less than the shear and tensile binding strengths in PMM as shown in Tables 5 and 

6. Although the shear bond strength for the 1:7 mortar was low, it was equal to the tensile 

bond strength of the 1:5 mortar at a joint thickness of 17mm. Compared to other 

combinations, the PMM or cement sands Mortier rate of 1:5 was determined to be best 

for shear bond strength in 17 mm thickness. All the combinations were nonetheless 

considered acceptable for the strength of the tensile bond (except for the cement sand 

mortar with a ratio of 1:7 and a thickness of 22mm). 

Conclusions 

The AAC Masonry shear and tensile strength were studied by triple and cross-coupling 

specimens. To evaluate the strength of the bond, AAC maceration was constructed in 
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combination with the cement slurry covering with either conventional sand-cement 

mortar or PMM. The main results are as follows: 

With a 1:5 mortar thickness of 17 mm, the heaviest shear bonded mix had a shearing 

strength of 0.16 MPa, whereas the PMM mortar had a shearing strength of 0.14 MPa. In 

both mortar mixes, the most common type of failure occurred. The tensile bond strength 

of the PMM mortar has been determined to be 0.26 MPa, the highest of all mortar mixes. 

Among the cement-sand mortars, the 1:5 mortar mix with a thickness of 17 mm had the 

highest tensile strength of 0.06MPa. 

For the AAC brickwork the 1:5 and 17 mm thick PMM or cement-sand mortar can be 

utilized, taking the strengths and heavy bonding equipment in the AAC Massage into 

consideration and all combinations examined in this test's failure patterns. 
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