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Positive Aspects of Thixotropy
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Various Models to Evaluate Lateral Pressure
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Factors Affecting Thixotropy of Concrete

Mix design
= wiem
» Coarse agg. characteristics
= SIA
* V, (paste volume)
» Binder type and content
+ SCMs and fillers
+ Admixtures

Temperature
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» Thixotropy determination:
« structural breakdown
« structural build-up at rest

» Thixotropy vs. form pressure exerted by SCC

Importance of Restructuring !

[ Formwork pressure = f (restructuring of the concrete) ]
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ThiXotropy - variation of viscosity [or shear stress) with time under

constant shear rate - structural build-up when left at rest (reversible)
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Time Intervals for Assessing Thixotropy
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Testing & rehomogizing = 2.5 min

Rest of 5 min

Structural build-up at rest: Re-structuring

Structural build-up: increase in shear stress (or viscosity)
when the material is left at rest
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Field-Oriented Tests to Evaluate Thixotropy of Flowable
Mortar and SCC
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Typical SCC mixtures
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Relative Errors (%) of Tests using SCC Mixtures
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Yield Stress at Rest: PV and IP Tests vs. Rheometer
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Good relationships between static yield
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Thixotropy as Input to Evaluate Formwork
Pressure

* p: unit weight of SCC

* H: casting depth in the form
+ R: casting rate

+ T: concrete temperature

* Dyt formwork width

|xotropy IndeX:Tl@fixed temperature (22°C) or Tl@various temperature (ti).
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Pressure Device to Determine
Lateral Pressure
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Validation: Pressure Response vs. 3-m Standing Column
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Repeatability of Pressure Responses
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Validation: Effect of Slump Flow & Paste Volume
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Investigated Parameters

Level 1000, H=3.7 m Level 2000, H=4.4m

(effect of casting rate) (effect of thixo.)
Wall Wall Wall Wall Wall
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Slump/ 120 + 120+
+ +
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31 — —
Ve (L/m?) Low, 330 330 370 330
R (m/hr) 7.5 5 10 15 75 10
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Air content < 3.5%, concrete temp. =22 — 25 °C




Full Material Characterization

10 persons to carry out > 17 tests
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« Thixotropy can be assessed by structural breakdown and
structural build-up at rest

« Structural breakdown area is determined using rheometer

« Structural build-up at rest can be determined using the structural
growth approach - variations of static yield stress at rest - using:

* rheometer
» empirical tests: inclined plane / portable vane test methods

» Static yield stress of inclined plane / portable vane tests correlate
well to that of concrete rheometer

» Increase of thixotropy leads to reduction in lateral formwork
pressure exerted by SCC

> Field validation results are encouraging
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Test Methods to Evaluate Thixotropy
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