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Abstract

The knowledge about the utility of fly ash is well known but optimal utilisation is not
yet achieved in India. Most of the construction agencies, especially in governmental works,
prefer to use only ordinary Portland cement (OPC) in concrete without fly ash. In order to
understand the reasons for this underutilisation of fly ash in concrete, field visits were carried
out to interact with different categories of stakeholders; standards and documents related to fly

ash utilisation were studied; and experiments were conducted.

Investigation on availability and quality of fly ash shows that it is abundantly available
for the most part in India and fly ash is mainly of siliceous type (ASTM Class F). Fly ash
percentage of 15-55% covering about 20-60 MPa strength (conventional structural concrete)
were considered for experimental work. The detailed experimental study confirms the
applicability of efficiency factor method in the mix design and strength prediction of fly ash

concrete.

Mix optimisation of concrete with fly ash shows that the utility of fly ash increases with
decrease in design strength of concrete. For a fixed grade of concrete, there is a significant
improvement of resistance of concrete against water penetration and water absorption upon fly

ash usage, especially in lower strength concretes.

Use of fly ash up to its optimum limit in @ pumping concrete ensuring the minimum
strength requirement of current standards and codes satisfies the minimum cement content
criterion for durability. In the present scenario, fly ash-based Portland pozzolana cement (PPC)
concrete and OPC concrete provide higher profit to the construction agencies than fly ash
concrete due to the cost calculation methodology of the Central Public Works Department

(CPWD) in Analysis of Rates for Delhi and Delhi Schedule of Rates.



Although there are green building incentives for utilisation of fly ash-based products
based on ratings like that of Green Rating for Integrated Habitat Assessment (GRIHA), current
incentives are still insufficient to promote utilisation of fly ash in concrete. The gain in points

for incentives should also depend on the fly ash percentage used in concrete.

The major reason behind underutilisation of fly ash in concrete is due to the reduction
in contractors’ profit upon fly ash usage. Fly ash utilisation can be significantly enhanced if
CPWD’s rate of concrete is based on the grade of concrete instead of cement content utilised,
by sharing transportation cost of fly ash between thermal power stations and construction
agencies as notified by the Ministry of Environment, Forest and Climate Change (MoEFCC);

and by enhancing fly ash-related green building incentives.

This thesis has shown the reasons for underutilisation of fly ash in concrete and has
demonstrated why and how fly ash should be used. It has also presented the implications of
provisions in standards and CPWD documents in relation to fly ash utilisation that need
attention. The government and all stakeholders should act on the issues pointed out in this thesis

for achieving a sustainable construction.

Keywords: Cement; Concrete; Cost; Efficiency Factor; Fly Ash; Profit; Standards; Strength
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