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ABSTRACT 

The doctoral thesis focuses on the workability and rheological parameters of self-compacting 

concrete (SCC) used for vertical pumping up to supertall buildings. From these results, it is possible 

to build the relation between yield stress 0 and slump flow, and the relation between plastic 

viscosity µ and Tv, as well. The main objective of the study is to propose a workability box of SCC 

which is the area where the yield stress and the plastic viscosity of the mixture are suitable for direct 

pumping up to super tall buildings. 

The SCC mixtures are designed with required compression strength at 28 days of 60MPa, required 

T500 value ranging from 1 to 2 s, slump flow value from 680 to 750 mm, Tv value from 3 to 6 s, and 

SR value is less than 15%. The mixtures which meet these required values will be examined the 

yield stress and plastic viscosity using an ICAR rheometer. The compression strength of concrete 

is assessed at 28 days. The shrinkage is determined by the ring test following ASTM C1581. The 

pumping trial tests with pumping lenghths of 650m and 1000 m have verified the accuracy of the 

workability box. 

Regarding the workability, the relations between slump flow, Tv, T500, and SR, water emitted 

volume are linear. The pumping ability of the mixtures is examined by the sieve segregation 

resistance test and pressure bleeding test, the results of all SCC mixtures achieve an SR value of 

less than 15% and S10/140 less than 40%.  From these theoretical and experimental results, this range 

is reasonable to ensure pumping ability of SCC mixture. 

The rheological properties of the SCC mixtures behave according to the Bingham model. The SCC 

mixtures with fly ash content from 15% to 25%, silica fume content from 6% to 8%, and 1.45-

1.55% admixture have the rheological parameters such as yield stress 0 ranging from 10 to 26 Pa 
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and plastic viscosity µ ranging from 41 to 52Pa.s, respectively. These values are suitable for the 

SCC mixture to avoid segregation and ensure stability together with homogeneity when directly 

pumped up the supertall buildings in the vertical direction. The rheological area has been 

determined on the basis of parameters as T500, SF, TV, SR, 0 and µ for the SCC mixture of directly 

pumped up the supertall buildings in the vertical direction. 

CONTRIBUTIONS OF THESIS 

(1) This is the first research in Vietnam, which broadens scientific knowledge about the rheological 

characteristics of SCC mixes pumping for supertall buildings. 

(2) Specify the relation between the workability properties (slump flow, T500, Tv) and the 

rheological properties (yield stress 0 and plastic viscosity µ) of SCC mixes pumping for 

supertall buildings. 

(3) Propose a design method combining experimental methods which specify the ratio of raw 

materials, and the specific properties to manufacture SCC mixes pumping for supertall 

buildings. 

(4) The proposal of the rheological area of the SCC mix on the rheological graph helps the engineer 

understand the influence of the technical parameters on the pumping process for supertall 

buildings. 

(5) Propose the technological process pumping of the SCC mix for supertall building at the site. 

 

 

 Scientific Supervisors PhD. Student 

   

 

 

 

Assoc. Prof. Tran Van Mien        Dr. Ho Huu Chinh Cu Thi Hong Yen  

 


