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FLOWABILITY/FA REPLACEMENT/LIGHTWEIGHT MATERIALS

Lightweight cemented clay has wide applications in the infrastructure
rehabilitation and in the construction of new facilities. Effects of water content,
cement content, air content and fly ash replacement ratio on the strength, unit weight
and flowability of the lightweight cemented Bangkok clay is illustrated in this thesis.
The fly ash, FA, replacement slightly decreases liquid limit and plasticity index up to a
certain FA replacement. Beyond this value, both liquid limit and plasticity index
reduce significantly. This certain FA replacement is designated as FA fixation point.
The FA replacement decreases the unit weight and increases the flowablity while it
improves the strength when the FA replacement is greater than the fixation point.
Because the FA fixation point is simply obtained from the index test, it is a practical
indicator to determine the minimum FA replacement for strength improvement. The
addition of air foam to the moist clay is more advantage than that of water for
manufacturing the lightweight cemented clay. For the same unit weight, the strength
of a sample with a high air content is higher than that with a high water content. The
equation proposed by Horpibulsuk et al. (2012b) was proved as suitable for predicting
the unit weight of the lightweight cemented clay with different water contents, cement
contents and air contents. Based on the Abrams’ law, a relationship between strength
and cement/clay-water ratio for a particular air content is proposed. The relationship is

useful in estimating the laboratory strength wherein water content and cement content



vary over a wide range by few trial tests. It also facilitates the determination of proper
quantity of cement to be admixed for different air contents to attain the target strength.

Finally, a mix design procedure to arrive at the target strength, flowability and unit

weight is suggested.
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