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Experiment Research on Basic Performance of Alkali-activated
Slag Ceramsite Concrete
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Harbin 150090, China)

Abstract: In order to solve the problem of big shrinkage which restricted the application of alkali-
activated slag binding material, the ceramsite and ceramic sand can be mixed with the alkali-activated
slag binding material and formed the alkali-activated slag ceramsite concrete, the shrinkage can be
effectively reduced. The experiments of 252 alkali-activated slag ceramsite concrete specimens were
completed , and five parameters were changed including the water cement ratio, sand ratio, the fraction of
fly ash, the modulus of sodium silicate, the fraction of sodium oxide, the change rules of cube
compressive strength and prism dry shrinkage with these parameters of alkali-activated slag ceramsite
concrete were obtained. The cube compressive strength of alkali-activated slag ceramsite concrete was
45 —55 MPa, which the side length was 100 mm, the drying shrinkage rate of alkali-activated slag
ceramsite concrete was 1.8 x 10 ™ —=4.4 x 10 ™*. The research results show that the cube compressive
strength decreases, drying shrinkage rate increases with the water cement ratio, the fraction of fly ash,
the modulus of sodium silicate, the fraction of sodium oxide increasing; the cube compressive strength
increases, drying shrinkage rate decreases with sand ratio increasing.
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Table 1 Mass fraction of slag %
W NS Sio, Al 0, Ca0 Fe,0, K,0 MgO Na,0 P,0, S0,
Bl 36. 08 10.22 42.01 0.33 0.71 8.27 0.41 0. 02 1.95
x2 MERMRESH
Table 2 Mass fraction of fly ash %
Wt A Si0, AL O, Ca0 Fe, 0, K,0 MgO Na, O P,0, S0,
Bl 49.98 20. 08 10.99 8.16 1.59 0. 68 0. 69 0.16 1.23
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Table 3 Mix proportion of alkali-activated slag ceramsite concrete g
%5 Ly Lyirs /3 PORCELEEL  FORALE R b b kg SR K
(10 ~16 mm) (5 ~10 mm)
A 1000 0 671.5 287.8 1700. 6 289.9 64.5 168. 5
S35140 1 000 0 732.6 314.0 1511.6 289.9 64.5 168. 5
S38140 1000 0 732.6 314.0 1511.6 289.9 64.5 198.5
S40140 1000 0 732.6 314.0 1511.6 289.9 64.5 218.5
S35L35 1000 0 793.6 340. 1 1322.7 289.9 64.5 168.5
S35L50 1000 0 610.5 261.6 1889.5 289.9 64.5 168. 5
F2 800 200 671.5 287.8 1700. 6 289.9 64.5 168. 5
F4 600 400 671.5 287.8 1700. 6 289.9 64.5 168. 5
F6 400 600 671.5 287.8 1700. 6 289.9 64.5 168.5
F8 200 800 671.5 287.8 1700. 6 289.9 64.5 168. 5
M12N6 1000 0 671.5 287.8 1700. 6 217.4 48.4 213.9
MI12N10 1000 0 671.5 287.8 1700. 6 362.3 80.6 123.2
M14N6 1000 0 671.5 287.8 1700. 6 253.2 43.5 194. 1
M14N8 1000 0 671.5 287.8 1700. 6 338.2 58.1 142. 1
M14N10 1000 0 671.5 287.8 1700. 6 422.7 72.6 90.2
M16N6 1000 0 671.5 287.8 1700. 6 289.9 38.7 174.3
MI16N8 1000 0 671.5 287.8 1700. 6 386.5 51.6 115.8
M16N10 1 000 0 671.5 287.8 1700. 6 483. 1 64.5 57.2

TR A RERERAE KK 0. 35 B2 Ry 45% MR BT 7340 0% /K BERGEAR 1. 2, S AL BN BT 3t 53 5 8% ; 4
5 S35140 338140 ,S40140 ,S351.35 /K K LE AMD S AR A 1E. B0, S40140 KK I LE 0. 40, B0 0. 40; 4% 5 F2 . F4 . F6 . F8
TR MR B 805 B R 20% . 40% .60% 80% ; %5 M12N6 MI12N10, MI12N6 . M14N8 \M14N10 M16N6 . M16N8 . M16N10
TR K B S BEECRT EUA A BT 0 BOCE A, a0, M14NS S /K BB AEL 1. 4 AL I BT i 340 8% .
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Fig. 1  Influence on cube compressive strength of different

age of alkali-activated slag ceramsite concrete by

water cement ratio
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Fig.2  Influence on cube compressive strength of different
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sand ratio
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Fig.3  Influence on cube compressive strength of different
age of alkali-activated slag ceramsite concrete by

proportion of fly ash
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