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Abstract- In the current construction-oriented environment, it 

is crucial to find an additional cementing material that can 

enhance strength while minimizing negative environmental 

consequences. The main objective of this research project is to 

assess the feasibility of using autoclave-aerated concrete 

block dust and cellular lightweight concrete as partial 

substitutes for cement. Essential properties such as 

consistency and specific gravity were evaluated and compared 

to those of conventional Portland cement. The study reveals 

that incorporating cellular lightweight concrete block dust as 

a replacement for up to 20% of the standard mortar cube 

improves its strength. However, higher levels of replacement 

result in slower hydration and a porous microstructure, 

leading to reduced compressive strength of the cube. The 

study also indicates that mortar cubes containing 20% 

replacement of cellular lightweight concrete block dust exhibit 

a higher calcite content compared to those with no 

replacement, as observed in a sample cube. 

 

I. INTRODUCTION 

 

 Environmentally friendly engineering constructions 

are rare. Portland cement, a major source of CO2 emissions 

and environmental harm, is used in the construction sector. 

Throughout the previous twenty years, building has risen 

quickly in India. It is well knowledge that CO2 emissions 

account for around 65% of global warming, and that they will 

grow by 100% by 2020. Every year, the cement industry emits 

roughly 2.8 billion tonnes of greenhouse gases, or about 7% of 

all greenhouse gases produced by humans and released into 

the atmosphere. 

 

In addition to sulphur dioxide (SO3) and nitrogen 

oxides (NOx), which are causes in global warming, the cement 

industry also creates numerous other detrimental 

environmental pollutants. The concrete industry was forced to 

discover several solutions to reduce CO2 emissions due to the 

pollution caused by cement manufacture. Cement can be 

substituted by Autoclave Aerated Concrete (AAC) and 

Cellular Lightweight Concrete (CLC) block dust as one of the 

options. 

 

CELLULAR  LIGHTWEIGHT CONCRETE 

 

Foam concrete (CLC) is another name for cellular 

light weight concrete. Cellular Low Weight Concrete (CLC) is 

an extremely lightweight concrete that is made in the same 

way as regular concrete in an ambient environment. CLC 

Blocks are a cement-bonded product created by mixing 

cement slurry. To create foam concrete, stable, locally made 

pre-formed foam is put into this slurry. Fresh foam concrete 

resembles a milkshake, and the amount of slurry it contains 

determines the foam concrete's cast density. 

 

AUTOCLAVED AERATED CONCRETE 

 

AAC was perfected in themid-1920s by the Swedish  

mastermind and  innovator,Dr. Johan Axel Eriksson working 

with Professor Henrik Kreuger. A high-quality building 

material called autoclaved aerated concrete is created from 

quartz sand, cement, aluminium compound, lime, and water. 

The high strength, light weight, and thermal qualities of AAC 

are a result of a number of spontaneous chemical reactions 

that occur throughout the production process. 

 

II. OBJECTIVES 

 

The main goal of the current study effort is the 

analysis of the characteristics of cement mortar cube utilising 

AAC and CLC dust and its potential improvement, according 

to a thorough literature review. The supporting goals to 

accomplish the main purpose are listed below – 

 

 To investigate the fundamental characteristics of 

AAC and CLC dust (passing through an IS filter of 

90). 

 To determine the cementitious material's 

practicability for usage in building with AAC and 

CLC blocks. 
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 To compare the compressive strength of mortar cubes 

made using different cement replacements, such as 

CLC and AAC dust, to those made with regular 

cement. 

 Studying the causes of decreasing compressive 

strength is step four. 

 

III. METHODOLOGY 

 

 Review of the literature (studies in RCA concrete, 

studies on mechanical properties of CLC and AAC 

block, and studies on mortar cube using different 

cementitious materials) 

 assemble the destroyed CLC and AAC blocks and 

create fine dust that could pass through a 90 I.S. 

sieve. 

 Discover the fundamental characteristics of CLC, 

AAC block dust, and ordinary Portland cement. 

 Create a cement mortar cube and replace the cement 

with 0% to 30% CLC and AAC block dust. 

 Determine the mortar cube's compressive strength 

over 7 and 28 days. 

 

IV. EXPERIMENTAL SETUP 

 

Studying cementitious materials like AAC and CLC 

block dust that were substituted for cement is the goal of the 

current effort. A mortar cube is cast and tested for this 

purpose. Testing of materials, mix proportions, casting, and 

specimen testing are all included in the experimental 

programmes.It is investigated how CLC and AAC block dust 

affect cement mortar's qualities. Seven mortar mixtures are 

created using OPC that has between 0% and 30% of CLC and 

AAC block dust substituted. According to ASTM C-109/C-

109M, the mortar cubes are produced. The specimen moulds 

are 50 mm by 50 mm by 50 mm. One part of cement to 2.75 

parts of graded standard sand by weight is the ratio of 

ingredients for the standard mortar. The water-to-binder (w/b) 

ratio of the study's components was 0.485. To replace OPC by 

0%, 5%, 10%, 15%, 20%, 25%, and 30% of weight, CLC and 

AAC block dust were employed. 

 

CEMENT REPLACEMENT WITH CLC BLOCK DUST 

 

CEMENT REPLACEMENT WITH CLC BLOCK DUST 

Specimen No. C-0 C-1 C-2 C-3 C-4 C-5 C-6 

Ordinary Portland Cement (gm) 500 475 450 425 400 375 350 

CLC block dust (gm) 0 25 50 75 100 125 150 

Sand (gm) 1375 1375 1375 1375 1375 1375 1375 

Water(mL) 242 242 242 242 242 242 242 

 

CEMENT REPLACEMENT WITH AAC BLOCK DUST 

 

CEMENT REPLACEMENT WITH AAC BLOCK DUST 

Specimen No. 

A-

0 

A-

1 

A-

2 

A-

3 

A-

4 

A-

5 

A-

6 

Ordinary Portland 

Cement (gm) 

50

0 

47

5 

45

0 

42

5 

40

0 

37

5 

35

0 

AAC block dust 

(gm) 0 25 50 75 

10

0 

12

5 

15

0 

Sand (gm) 

13

75 

13

75 

13

75 

13

75 

13

75 

13

75 

13

75 

Water (ml) 

24

2 

24

2 

24

2 

24

2 

24

2 

24

2 

24

2 

 

COMPRESSIVE STRENGTH OF MORTAR CUBE 

WITH CLC BLOCK DUST REPLACEMENT 

 

 
 

Compressive strength of mortar cube wit AAC block dust 

replacement 
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V. RESULTS AND OBSERVATIOBS 

 

Moment Capacity of Beams 

 

Beam  

No. 

Demand (kNm) Capacity 

Sagging (kNm) 

DCR 

Sagging 

Result 

Sagging 

Capacity 

Hogging 

(kNm) 

DCR 

Hogging 

Result 

Hogging 

1 44.184 34.011 1.29910911 FAIL 34.011 1.2991091 FAIL 

2 42.166 34.012 1.23973891 FAIL 34.012 1.2397389 FAIL 

3 42.105 34.012 1.23794543 FAIL 34.012 1.2379454 FAIL 

4 41.664 34.012 1.22497941 FAIL 34.012 1.2249794 FAIL 

5 41.785 34.012 1.22853698 FAIL 34.012 1.228537 FAIL 

6 42.158 34.012 1.23950370 FAIL 34.012 1.2395037 FAIL 

7 41.522 34.012 1.22080442 FAIL 34.012 1.2208044 FAIL 

8 44.431 34.01 1.30640987 FAIL 34.01 1.3064099 FAIL 

11 44.328 35.622 1.24439952 FAIL 58.201 0.7616364 PASS 

13 101.59 58.086 1.74895844 FAIL 125.645 0.8085479 PASS 

14 102.405 50.328 2.03475202 FAIL 123.639 0.8282581 PASS 

15 99.518 50.329 1.97734904 FAIL 112.7 0.8830346 PASS 

16 92.931 40.971 2.26821410 FAIL 108.49 0.8565859 PASS 

17 92.767 40.971 2.26421127 FAIL 108.49 0.8550742 PASS 

18 98.034 50.328 1.94790176 FAIL 123.639 0.7929052 PASS 

19 100.109 50.329 1.98909177 FAIL 110.541 0.9056278 PASS 

20 92.615 44.856 2.06471820 FAIL 93.613 0.9893391 PASS 

23 400.526 243.567 1.64441816 FAIL 460.281 0.8701771 PASS 

24 109.261 75.889 1.43974752 FAIL 141.761 0.7707409 PASS 

25 112.292 72.906 1.54022988 FAIL 127.291 0.8821676 PASS 

26 106.209 69.672 1.52441439 FAIL 125.197 0.848335 PASS 

27 97.311 51.021 1.90727347 FAIL 110.859 0.8777907 PASS 

28 97.158 55.001 1.76647697 FAIL 111.248 0.873346 PASS 

29 105.714 69.673 1.51728790 FAIL 126.993 0.8324396 PASS 

30 107.219 69.673 1.53888880 FAIL 126.993 0.8442906 PASS 

31 97.257 57.234 1.69928713 FAIL 122.974 0.7908745 PASS 

35 306.418 301.599 1.01597817 FAIL 373.599 0.8201789 PASS 

36 448.541 556.128 0.80654273 PASS 560.128 0.800783 PASS 

37 294.079 190.597 1.54293614 FAIL 366.239 0.8029702 PASS 

38 291.341 190.597 1.52857075 FAIL 366.239 0.7954942 PASS 

39 292.528 190.597 1.53479855 FAIL 366.239 0.7987353 PASS 

40 446.49 521.15 0.85673990 PASS 521.15 0.8567399 PASS 

Table 1 First Storey 
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Beam 

No. 

Demand (kNm) Capacity 

Sagging 

(kNm) 

DCR 

Sagging 

Result 

Sagging 

Capacity 

Hogging 

(kNm) 

DCR 

Hogging 

Result 

Hogging 

77 41.635 33.966 1.225784608 FAIL 33.966 1.225784608 FAIL 

78 39.868 33.966 1.173761997 FAIL 33.966 1.173761997 FAIL 

79 39.349 33.966 1.158482011 FAIL 33.966 1.158482011 FAIL 

80 38.981 33.966 1.147647648 FAIL 33.966 1.147647648 FAIL 

81 38.954 33.966 1.146852735 FAIL 33.966 1.146852735 FAIL 

82 39.358 33.966 1.158746982 FAIL 33.966 1.158746982 FAIL 

83 39.193 33.966 1.153889183 FAIL 33.966 1.153889183 FAIL 

84 41.485 33.966 1.221368427 FAIL 33.966 1.221368427 FAIL 

87 39.57 16.443 2.406495165 FAIL 16.297 2.428054243 FAIL 

89 94.49 69.548 1.358630011 FAIL 48.516 1.947604914 FAIL 

90 97.854 69.548 1.406999482 FAIL 48.516 2.016942864 FAIL 

91 94.792 69.548 1.362972336 FAIL 48.516 1.953829664 FAIL 

92 87.456 69.548 1.257491229 FAIL 48.516 1.802621815 FAIL 

93 87.048 69.548 1.251624777 FAIL 48.516 1.794212219 FAIL 

94 93.008 69.548 1.337320987 FAIL 48.516 1.91705829 FAIL 

95 95.088 69.548 1.367228389 FAIL 48.516 1.959930744 FAIL 

96 86.691 69.548 1.246491632 FAIL 48.516 1.786853821 FAIL 

99 394.924 970.763 0.406818142 PASS 409.104 0.965338887 PASS 

100 99.675 40.446 2.464396974 FAIL 40.446 2.464396974 FAIL 

101 106.372 40.446 2.62997577 FAIL 40.446 2.62997577 FAIL 

102 100.11 40.446 2.475152055 FAIL 40.446 2.475152055 FAIL 

103 90.447 40.446 2.236240914 FAIL 40.446 2.236240914 FAIL 

104 90.01 40.446 2.225436384 FAIL 40.446 2.225436384 FAIL 

105 99.33 40.446 2.455867082 FAIL 40.446 2.455867082 FAIL 

106 100.827 40.446 2.492879395 FAIL 40.446 2.492879395 FAIL 

107 89.468 40.446 2.212035801 FAIL 40.446 2.212035801 FAIL 

111 302.934 480.549 0.63039149 PASS 313.796 0.965385155 PASS 

112 440.714 137.43 3.206825293 FAIL 136.211 3.235524297 FAIL 

113 290.215 136.436 2.127114545 FAIL 135.57 2.14070222 FAIL 

114 287.427 129.37 2.221743836 FAIL 128.566 2.235637727 FAIL 

115 288.638 129.37 2.231104584 FAIL 128.566 2.245057014 FAIL 

Table 2 Second Storey 
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Beam 

No. 

 

Demand 

(kNm) 

Capacity 

Sagging 

(kNm) 

 

 

DCR Sagging 

 

Result 

Sagging 

Capacity 

Hogging 

(kNm) 

 

 

DCR 

Hogging 

 

Result 

Hogging 

153 32.794 33.966 0.965494907 PASS 33.966 0.965494907 PASS 

154 32.611 33.966 0.960107166 PASS 33.966 0.960107166 PASS 

155 32.97 33.966 0.970676559 PASS 33.966 0.970676559 PASS 

156 32.597 33.966 0.959694989 PASS 33.966 0.959694989 PASS 

157 32.457 33.966 0.95557322 PASS 33.966 0.95557322 PASS 

158 32.859 33.966 0.967408585 PASS 33.966 0.967408585 PASS 

159 33.18 33.966 0.976859212 PASS 33.966 0.976859212 PASS 

160 32.423 33.966 0.954572219 PASS 33.966 0.954572219 PASS 

163 32.127 16.443 1.95384054 FAIL 16.297 1.971344419 FAIL 

165 74.554 69.548 1.071979065 FAIL 48.516 1.536688927 FAIL 

166 80.358 69.548 1.155432219 FAIL 48.516 1.656319565 FAIL 

167 77.532 69.548 1.114798413 FAIL 48.516 1.59807074 FAIL 

168 70.557 69.548 1.014507966 FAIL 48.516 1.454303735 FAIL 

169 69.716 69.548 1.002415598 FAIL 48.516 1.436969247 FAIL 

170 75.755 69.548 1.089247714 FAIL 48.516 1.561443647 FAIL 

171 77.483 69.548 1.114093863 FAIL 48.516 1.597060763 FAIL 

172 69.493 69.548 0.999209179 PASS 48.516 1.432372825 FAIL 

175 362.301 970.763 0.373212617 PASS 409.104 0.885596328 PASS 

176 76.084 40.446 1.881125451 FAIL 40.446 1.881125451 FAIL 

177 85.568 40.446 2.115610938 FAIL 40.446 2.115610938 FAIL 

178 80.124 40.446 1.981011719 FAIL 40.446 1.981011719 FAIL 

179 71.249 40.446 1.761583346 FAIL 40.446 1.761583346 FAIL 

180 70.217 40.446 1.736067844 FAIL 40.446 1.736067844 FAIL 

181 79.147 40.446 1.956856055 FAIL 40.446 1.956856055 FAIL 
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182 80.246 40.446 1.984028087 FAIL 40.446 1.984028087 FAIL 

183 68.936 40.446 1.704395985 FAIL 40.446 1.704395985 FAIL 

187 275.402 480.549 0.573098685 PASS 313.796 0.877646624 PASS 

188 429.371 137.43 3.124288729 FAIL 136.211 3.152249084 FAIL 

189 264.009 136.436 1.935039139 FAIL 135.57 1.947399867 FAIL 

190 262.013 129.37 2.025299528 FAIL 128.566 2.037964936 FAIL 

191 262.65 129.37 2.03022339 FAIL 128.566 2.04291959 FAIL 

 

Table 3 Third Storey 

Beam 

No. 

Demand 

(kNm) 

Capacity 

Sagging 

(kNm) 

DCR Sagging Result 

Sagging 

Capacity 

Hogging 

(kNm) 

DCR Hogging Result 

Hogging 

229 17.826 33.966 0.524818937 PASS 33.966 0.524818937 PASS 

230 22.182 33.966 0.65306483 PASS 33.966 0.65306483 PASS 

231 21.264 33.966 0.626037803 PASS 33.966 0.626037803 PASS 

232 20.986 33.966 0.617853147 PASS 33.966 0.617853147 PASS 

233 20.92 33.966 0.615910028 PASS 33.966 0.615910028 PASS 

234 21.106 33.966 0.621386092 PASS 33.966 0.621386092 PASS 

235 21.8 33.966 0.641818289 PASS 33.966 0.641818289 PASS 

236 17.114 33.966 0.503856798 PASS 33.966 0.503856798 PASS 

239 26.452 16.443 1.608708873 FAIL 16.297 1.62312082 FAIL 

241 32.311 20.766 1.555956853 FAIL 20.766 1.555956853 FAIL 

242 37.358 20.766 1.798998363 FAIL 20.766 1.798998363 FAIL 

243 34.641 20.766 1.668159491 FAIL 20.766 1.668159491 FAIL 

244 29.257 20.766 1.408889531 FAIL 20.766 1.408889531 FAIL 

245 29.388 20.766 1.41519792 FAIL 20.766 1.41519792 FAIL 

246 33.476 20.766 1.612058172 FAIL 20.766 1.612058172 FAIL 

247 35.213 20.766 1.695704517 FAIL 20.766 1.695704517 FAIL 

248 28.521 20.766 1.373446981 FAIL 20.766 1.373446981 FAIL 

251 181.786 124.965 1.454695315 FAIL 124.361 1.46176052 FAIL 

252 34.818 40.446 0.860851506 PASS 40.446 0.860851506 PASS 

253 42.967 40.446 1.06233002 FAIL 40.446 1.06233002 FAIL 

254 38.097 40.446 0.941922563 PASS 40.446 0.941922563 PASS 

255 31.638 40.446 0.782228156 PASS 40.446 0.782228156 PASS 

256 31.923 40.446 0.789274588 PASS 40.446 0.789274588 PASS 

257 37.402 40.446 0.924739158 PASS 40.446 0.924739158 PASS 

258 39.093 40.446 0.96654799 PASS 40.446 0.96654799 PASS 

259 30.256 40.446 0.748059141 PASS 40.446 0.748059141 PASS 

263 177.643 129.279 1.374105617 FAIL 128.6 1.381360809 FAIL 

264 182.458 106.074 1.720101062 FAIL 105.328 1.732283913 FAIL 

265 170.208 140.375 1.212523598 FAIL 139.656 1.218766111 FAIL 

266 168.496 140.375 1.200327694 FAIL 139.656 1.206507418 FAIL 

Table 4 Fourth Storey 

 



IJSART - Volume 11 Issue 12 – DECEMBER 2025                                                                         ISSN [ONLINE]: 2395-1052 
 

Page | 147                                                                                                                                                                     www.ijsart.com 

 

VI. CONCLUSION 

 

The analysis of beams by Equivalent Static Method 

revealed that most of the beams failed in flexural capacity. 

The number of failing beams decreased with increasing 

storeys. However, the number of beams failing in shear 

capacity were very less i.e. beams 23, 36, 40 in 1st storey; 

112, 116, 118 in 2nd storey; 188, 192 in 3rd storey. 

 

Based on the above observations, the immediate need 

to counter deficiency in flexural capacity was identified and 

the FRP jacketing scheme was suggested only for beams, 

failing in flexure. Due to the high tensile strength and 

stiffness, stability under high temperatures and resistance to 

acidic/alkali/organic environments, carbon fiber was chosen as 

the FRP material to be used. 

 

FRP strips that are commercially available are not 

made to a universal standard but a localized standard as set by 

the manufacturing company. Thus, the dimensions considered 

for the strips were strictly as per a design example in ACI 

440.2R-02. The code states though, that wider and thinner 

FRP strips have lower bond stresses and hence, provide higher 

level of strength 

 

The FRP design method used in this project is 

essentially trial and error where the value of the depth of 

neutral axis has to be assumed and compared with the value 

obtained. Thus, efforts were made so that the number of plies 

to be applied to a continuous series of beams, say in the 

longitudinal or transverse direction, would remain the same. 

This would ensure feasibility of application of the FRP system 

to the beams. 
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