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Abstract: Full lightweight aggregate concrete combines excellent strength and heat preservation
performance  which simplifies thermal-insulated structure of building ground thermal insulation
engineering. ; but the strength is at odds with density and insulation performance which is One of the main
obstacles to popularization and application of full lightweight Aggregate Concrete in Building Ground
Thermal Insulation Engineering. Adding admixture to improve strength and Adding admixtures to reduce
density are researched in full lightweight aggregate concrete with optimized lightweight aggregate. The
results show that its strength far outstrips LC15 density level meets 1000 kg/m’ and its insulation
performance is outstanding; the apparent density is 1009 kg/m’ the compression strength is 21.2 MPa
the thermal conductivity is 0.23 W/( m * K) the thermal storage capacity is 4. 85 W/( m” * K) the
water absorption is 15% the coefficient of sofiness is 0. 88 28 d systolic value is 0. 27 mm/m the
internal exposure index is 0.41 the external exposure index is 0. 67.
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Tab.1 The basic mix proportion of full lightweight aggregate concrete
Cement Ceramicite Ceramic Water Cellulose Silica Hollow Water
/kg /L sand/L reducer/kg ether/kg fume/kg microsphere /L Consumption/kg
350 720 480 0 0.7 0 0 As slump constant is 180 mm
3.1
1. 2
1 ; 1.0% ~1.2%
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Fig.1 The relationship between Fig.2 The relationship between
strength and different content of water reducer density and different content of water reducer
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Fig.5 The relationship between Fig.6  The relationship between
strength and different content of hollow microsphere density and different content of hollow microsphere
2 3.
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Tab.2 The optimized mix proportion of full lightweight aggregate concrete
Cement Ceramicite Ceramic Water Cellulose Hollow Water Slump
/kg /L sand /L reducer/kg ether/kg microsphere/L  Consumption/kg  constant/mm
350 720 240 4.2 0.7 240 270 180
3
Tab.3 The performance of full lightweight aggregate concrete
Compression Thermal systolic
. Dry P Thermal erma Water Coefficient systolic Internal External
Performance i strength/MPa o storage K ) value
R density conductivity . absorption of exposure exposure
index /kg/m® Average Least /W/(m e« K) capacity 1% softness (28 d) index index
m 2 softness S .
8 value value IW/(m? + K) /mm/m
Test data 1009 21.2 20.1 0.23 4.85 15 0.88 0.27 0.41 0.67
3 * 1000 kg/m’ LCI5.
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50%:;
(2) LC15. . : 1009 kg/m’
21.2 MPa. 0.23 W/(m *K) . 4.85 W/(m” * K) . 15% - 0.88.28 d
0.27 mm/m- 0.41. 0.67.
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