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ABSTRACT 
 
     In the general mix design for 3D printed concrete, the shape stability can be 
improved by adjusting water-to-binder (w/b) ratio or using various types of binders or 
fines. This study analyzed the effect of binder system or particle configuration on the 
shape stability in terms of matric suction. The matric suction is the force generated by 
the capillary phenomenon in the unsaturated solid particle system. As a result, the matric 
suction makes the particles stick together and improves the resistance to the external 
shear stress. The shape stability was evaluated by the uniaxial compression test, which 
is called squeeze flow test. Fly ash and slag were used as substitute binders and 
nanoclay was used as the main additive. The relationship between the shape stability 
and matric suction was obtained by various w/b ratios, types of binder and additives, or 
both of them. The higher matric suction caused the better shape stability. Mohr-coulomb 
failure criterion described this phenomenon. The shape stability was considered as 
compressive strength and the intercept of shear stress axis, called cohesion, was 
considered as the matric suction. 
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