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A Fundamental Research on Determining Segregation Boundary using Rheological
Parameters for 21 and 24MPa grade of Normal Strength Concrete
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Abstract

The aim of the research is to provide the boundary conditions for segregation of normal strength grade and high
fluidity concrete mixture (so called mid-fluidity concrete) with rheology parameters. Since the normal strength grade
concrete mixture has a relatively high water-to—cement ratio and no SCMs, it is easy to be segregated when
superplasticizer is added. Hence, to achieve the mid—fluidity concrete of normal strength grade and high fluidity,
preventing segregation of the mixture is inevitable. In this research, using two superplasticizers with different solid
concentrations, the flow behaviors and rheological behaviors were assessed by increasing fluidity until the segregation
happened. According to the experiment in this research, an unusual behavior in rheology parameters was observed
when the concrete mixture started to be segregated. From this results and report, it is expected to contribute on the

definition of segregation with rheological test methods.
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Table 1. Experimental plan

w/c’ 0.55, 0.60
Unit water content

(kg/md) 175, 185, 195

Sla” 0.4

SINXIA

High solid concentration

Type Low solid concentration
sp™ .
., oosage 0, 0.25, 0.5, 0.75, 1
(% cement mass)
- Slump

- Slump flow (observation for segregation)

- EIS (using data from slump and slump flow)
- Plastic viscosity (from flow curve)

- Dynamic yield stress (from flow curve)

- Static yield stress (from stress—growth test)
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= Water-to—cement ratio
= Sand-to—aggregate ratio
= Superplasticizer
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Table 2. Physical and chemical properties of cement

) ) oun-  Chemical component (%)
Density  Blaine
dness

(gor) (el ) Ca0 S0, Fey SO; A

3.15 3390 005 634 220 34 196 527

Table 3. Physical properties of superplasticizer

Type' Phase Color Solid concentration (%)
HS Liquid Brown 19 - 20
LS Liquid Yellow 14 - 145

*HS: High solid concentration type,
LS: Low solid concentration type
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Figure 2. Particle size distribution of fine aggregate
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Figure 4. Influence of SP dosage on flow depending on unit
water content for each strength grade mixture
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