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Experiment study on mechanical properties of fly ash ceramsite lightweight aggregate

concrete under triaxial compression

CHEN Yuliang™*, ZHU Ling', JI Yunpeng' , WU Huigin', YE Peihuan’
(1. College of Civil Engineering and Architecture, Guangxi University of Science and Technology, Liuzhou 545006, China;
2. School of Civil Engineering and Transportation, South China University of Technology, Guangzhou 510641, China)

Abstract: A total of 120 specimens of fly ash ceramsite lightweight aggregate concrete were designed for conven-
tional triaxial compression tests in order to reveal the mechanical properties and behavior under complex stress
conditions with ceramsite soaking time, strength level and lateral confining pressure as the changing parameters.
The failure process and final failure behavior of fly ash ceramsite lightweight aggregate concrete under triaxial com-
pression were observed, the stress-strain curves of specimens were obtained, and the influence of changing para-
meters on the mechanical performances was analyzed. The experimental results show that with the increase of the
confining pressure, the failure behavior of fly ash ceramsite lightweight aggregate concrete changes from vertical
splitting failure to oblique shear failure. When the confining pressure value is greater than 12 MPa, the specimen
shows bulging failure without obvious cracks. The stress-strain curve is greatly affected by the value of confining
pressure, but less affected by the immersion time and strength grade of the concrete. And after the confining pres-
sure is greater than 12 MPa, the curve no longer has a descending section. The peak stress increases with the
increase of ceramsite immersion time, strength grade and lateral confining pressure. The peak strain is not greatly

affected by the soaking time of the ceramsite, it decreases with the increase of the strength grade, and increases with
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the increase of the confining pressure value. The elastic modulus increases with the increase of the strength grade

and the confining pressure value, and is not significantly affected by the soaking time of the ceramsite.

Keywords: flyash; high-strength ceramsite; lightaggregate concrete; triaxial compression; mechanical properties
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Table 1 Physical performance of ceramsite

Fly ash content/wt%  Bulk density/(kg-m™)

strength/MPa

Cylinder compressive Water absorption for Water absorption for ~ Saturated water

1h/% 12h/% absorption/%

80 650 7.2

14.96 16.12 17.22
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Table 2 Main chemical composition of fly ash

Compound type Si0, Fe,O3 ALO; CaO MgO SO;

F4 MERENEESHRERETNFTERSH
Table4 Characteristic point parameters of fly ash ceramsite
lightweight aggregate concrete

Content/wt% 44.84 16.81 23.43 3.09 132 141

x3 HRERBHEEHIRELESE (kg/m®)
Table 3 Mix proportion of fly ash ceramsite lightweight
aggregate concrete (kg/m®)

Water-

Strength Cement Fly ash . '
binder ratio

level ceramsite Sand Flyash Water

LC20 350 420.3
LC30 400 407.7

667.4 75.0 170  0.40
6343 47.4 170  0.38
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Specimen E,/GPa ou/MPa £,/107
1h-LC20-0MPa 3.03 18.10 5.60
1h-LC20-6MPa 4.29 54.30 22.02
1h-LC20-12MPa 4.42 75.92 40.54
1h-LC20-18MPa 4.93 101.93 51.79
1h-LC20-24MPa 5.57 115.61 72.54
1h-LC20-30MPa 8.05 133.65 85.62
1h-LC20-36MPa 8.66 151.90 102.79
1h-LC20-42MPa 7.79 167.17 107.20
12h-LC20-0MPa 3.51 18.09 8.86
12h-LC20-6MPa 5.43 54.29 20.17
12h-LC20-12MPa 4.28 73.64 46.14
12h-LC20-18MPa 6.20 92.25 61.61
12h-LC20-24MPa 6.11 109.49 71.04
12h-LC20-30MPa 4.66 131.77 105.74
12h-LC20-36MPa 6.32 145.72 109.34
12h-LC20-42MPa 7.18 162.35 120.56
1h-LC30-0MPa 3.26 19.03 7.23
1h-LC30-3MPa 4.40 44.43 10.97
1h-LC30-6MPa 6.20 56.01 16.66
1h-LC30-9MPa 4.06 64.34 29.73
1h-LC30-12MPa 4.29 77.45 44.24
1h-LC30-15MPa 4.13 87.76 49.88
1h-LC30-18MPa 5.51 93.79 48.95
1h-LC30-21MPa 7.53 100.36 71.99
1h-LC30-24MPa 7.20 114.11 72.47
1h-LC30-27MPa 8.32 115.75 68.10
1h-LC30-30MPa 4.15 130.57 98.88
1h-LC30-33MPa 6.12 138.43 95.86
12h-LC30-0MPa 4.22 22.11 6.98
12h-LC30-3MPa 4.69 46.83 15.84
12h-LC30-6MPa 5.65 59.02 16.68
12h-LC30-9MPa 4.74 71.25 27.43
12h-LC30-12MPa 5.11 79.02 36.21
12h-LC30-15MPa 4.84 88.91 48.05
12h-LC30-18MPa 6.54 93.88 66.50
12h-LC30-21MPa 6.75 108.49 59.92
12h-LC30-24MPa 6.20 115.76 62.10
12h-LC30-27MPa 5.80 126.55 76.79
12h-LC30-30MPa 8.11 136.52 81.71
12h-LC30-33MPa 7.12 140.43 84.55

Notes: E,—Elastic modulus; o,—Peak stress; £,—Peak strain.
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Fig.2 Typical failure form of fly ash ceramsite lightweight concrete specimens under triaxial compression
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Fig.3 Stress-strain curves of fly ash ceramsite lightweight aggregate concrete under triaxial compression
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Fig.4 Dispersion of peak stress in fly ash ceramsite lightweight
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