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Table 1 Weight percentage of each component in the raw materials( % )
Chemical composition SiO, Al, O, CaO Fe, O, MgO SO, K,O Na, O LOI
Cement 20. 85 4. 44 63.52 3.32 2. 85 2.21 0 0.61 2.01
Sludge 58.92 18. 71 6.21 7.14 3.68 0.21 2.77 1.12 0. 36
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Fig. 1 Experimental results of compressive strength testing
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Fig. 2 Experimental results of water absorption testing
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Fig. 3 Experimental results of porosity testing
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Table 3 Test result data

Number Compressive strength(MPa)  water absorption( %)  Porosity-25mm( %)  Porosity-50mm( %) Porosity-75mm( %)

Bl 3. 88 33.85 31.15 29.91 32.17
B2 3.37 35.21 31.78 35.75 34.53
B3 2.895 37.65 35. 54 38.56 37.13
BC1 4.45 32. 46 30. 81 27.75 29. 24
BC2 3.97 34. 25 28.71 32.01 29. 45
BC3 3.53 36. 35 31.01 32.92 31.59
BCB1 4. 57 32.29 30. 5 26. 35 28.03
BCB2 4.13 32.51 27.45 31.42 28.3
BCB3 3. 86 33.71 30. 25 32.54 31.37

R 5 TOPSIS EMEITEER

Table 5 TOPSIS evaluation method calculation results

3.4 TOPSIS %% Bttt

’ Distance to Distance
Comprehensive
TOPSIS o Number positive ideal tonegative Ranking
score index
y , solution ideal solution
, 4 , Bl 0.543919 0.51330818 0.48552306 6
5 B2 0.51323847 0.53286496 0.50938076 2
5 B3 0.70900338 0. 70520508 0. 49865709 )
b b
BC1 0.6282799 0.67714349 0.51871561 1
BC2 0.61931167 0.47401079 0.43355077 8
J 2 e
R4 ORWATHER BC3  0.64671281  0.36308915  0.35956471 9
Table 4 Entropy weighting method calculation results BCBL  0.70520508 0. 70900338 0. 50134291 4
Information  Information Weighting BCB2  0.65747172  0.61011786  0.48132129 7
e )
entropy value utility value (%) BCB3  0.52086357  0.53038989 0. 50453093 3
Compressive Strength 0.916 0. 084 24.944
Water absorption test 0.832 0.168 49.731 TOPSIS ( 6),
Porosity 0.915 0. 085 25. 325 4 ,  10% ,
o N 2 9
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Fig. 5 Weight of each indicator
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Research on the Performance of Foam Concrete with
Different Sludge Contents and Activation Methods

YANG Jiapeng, LI Zhipeng”

(School of Civil Engineering, Tianjin University, Tianjin 300072, China)

Abstract ; Sludge,a type of urban solid waste,is commonly used as an auxiliary cementitious material due to
its inherent volcanic ash activity. Furthermore,hydrogen peroxide can react with certain components in the
sludge,such as carbonates,solidifying the sludge while generating gas,which can act as a foaming agent in
foam concrete. This study explores the performance of sludge-modified foam concrete under different acti-
vation methods and sludge content. The compressive strength,water absorption,and porosity of the modi-
fied sludge foam concrete are evaluated,and the TOPSIS method is employed for assessment to determine
the appropriate sludge content and activation method. The experimental results indicate that increasing the
sludge content and simplifying the activation method result in decreased compressive strength but im-
proved foaming effect of the modified sludge foam concrete. Calcination has a significant impact on com-
pressive strength,while grinding has a more pronounced effect on water absorption. Taking into account
compressive strength,water absorption, and foaming effect, this study concludes that sludge with a 10%
content,subjected to a single calcination process, can maximize the performance of the modified sludge
foam concrete.

Keywords: Foam concrete;sludge activation; hydrogen peroxide; TOPSIS; porosity

DOI:10. 48014/ems. 20240718001

Citation: YANG Jiapeng, LI Zhipeng. Research on the performance of foam concrete with different sludge

contents and activation methods[ ] ]. Engineering Materials and Structures 2024,3(3) :38-45.

Copyright © 2024 by author(s) and Science Footprint Press Co. , Limited. This article is open accessed
under the CC-BY License (http://creativecommons. org/licenses/by/4.0/).



	工程材料与结构目录
	工程材料与结构

