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Graphical Abstract 

 

Water absorption and desorption (using U-tube mico-pressure measurement device, left) behavior of 

ceramsite in alkali-activated slag concrete (AASC) were measured to explain the autogenous (using 

corrugated pipe test device, right) mechanism of AASC with different ceramsite content. 
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Abstract 

Alkali-activated slag (AAS) has the advantages of simple production technology, low cost, energy 

saving, environment friendliness and especially the utilization of industrial solid waste. Therefore, 

AAS is a sustainable material. However, the shrinkage of alkali-activated slag concrete (AASC) is 

much larger than that of ordinary Partland cement concrete (OPCC). Lightweight aggregate (LWA) 

can release water for internal curing in lightweight aggregate concrete (LWAC) due to the water 

absorption and desorption capability of LWA. The early age autogeneous shrinkage of LWAC 

decreases with the increase of prewetting degree of ceramsite. In contract to ordinary Partland 

cement (OPC) concrete, the water absorption and desorption process of prewetted ceramsite in 

AASC was investigated by using an U-tube mico-pressure measurement device. The investigation 

parameters include the type of cement (OPC and AAS) and 24 h-prewetted ceramsite contents. 

Combined with the test results of pore structure, SEM and mechanical behavior (compressive 

strength, splitting tensile strength and elastic modulus), the effect of prewetted ceramsite contents on 

the autogenous shrinkage of AASC in 14 days was studied by a in-house corrugated pipe device. 

The results show that, compared with OPCC, the amount of water absorption and desorption of 

AASC is less, and the ratios of less harmful and harmless pores to total pore volume of AASC is 

significantly larger. Meanwhile in AASC there is no Ca(OH)2 that can restraint the autogenous 

shrinkage. Consequently, the autogenous shrinkage of AASC is larger than that of OPCC. Due to the 

“internal curing” effect, the higher the prewetted ceramsite content is, the smaller the water 

absorption and desorption amount and time are, the smaller total pore volume, average pore size and 

the proportion of the cumulative pore volume whose diameter is greater than 50 nm are. On the other 

hand, the prewetted ceramsite provides water for cement hydration, and improves the internal 

relative humidity in AASC. Therefore, with the increase of the prewetted ceramsite content, the 

autogenous shrinkage of AASC decreases effectively. Because the proportions of less harmful pores 

and harmless pores of AASC are much greater than that of OPCC, the beneficial effect of the 

prewetted ceramsite content on the internal relative humidity of AASC is greater than that of OPCC. 

Therefore, the effect of the prewetted ceramsite content on reducing the autogenous shrinkage of 

AASC is greater than that of OPCC. 
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