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Thesis Title Effect of Fly Ash Type on Properties of Paste, Mortar and Concrete
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Academic Year 2017
ABSTRACT

This research aimed to study the effect of fly ash type on properties of paste, mortar and
concrete that could be applied as a guideline in using different types of fly ash in paste, mortar and
concrete.

The normal consistency of paste, the setting time of paste, the autoclave expansion of paste,
the autogenous and drying shrinkages of mortar, and the slump and compressive strength (f, ') of
concrete were studied. Four types of fly ash were used in ordinary Portland cement (OPC) — three
were from Mae Moh power plant and one was from BLCP power plant.

The results indicated that the normal consistency of the paste with fly ash from Mae Moh
power plant (FAM) was less than that of OPC paste while the normal consistency of the paste with
fly ash from BLCP power plant (FAR) was greater than that of OPC paste. Moreover, the setting
time of the fly ash paste was shorter than that of OPC paste. The setting time of the paste with fly
ash containing high free lime (fCaO) showed a faster setting time than one with less fCaO content.
Furthermore, the autoclave expansion of the paste with fly ash containing high fCaO content gave
higher values while the autoclave expansion of paste with low fCaO fly ash was similar to that of
OPC paste. In addition, the autogenous and drying shrinkages of the fly ash mortar were very small
compared to that of OPC mortar. Besides, the autogenous and drying shrinkages of FAR mortar
were greater than those of FAM mortar. Finally, the slump of FAM concrete was higher, while the
slump of FAR concrete was less comparing to the OPC concrete. The f' of fly ash concrete was less
than that of OPC concrete. When small quantities of fly ash were used, the f’ of each fly ash
concrete was not different. However, when large quantities of fly ash were used, the concrete with

fly ash containing a great amount of SiO, and Al,O, resulted in more f'.

Keyweords: fly ash type, setting time, autoclave expansion, autogenous and drying shrinkages,

compressive strength
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ASTM American Society for Testing and Materials
B.S. British Standards

AlO, Aluminium oxide

CaCoO, Calcium Carbonate
Ca(OH), Calcium hydroxide

CaO Calcium Oxide

CaSO, Calcium sulfate

C,S Dicalcium Silicate

C,A Tricalcium Aluminate

C,S Tricalcium Silicate

C,AF Tetracalcium Alumino Ferrite
Fe,O, Ferric Oxide

H,0 Water

H,SO, Sulfuric Acid

K,O Potassium Oxide

KCl Potassium Chloride

MgO Magnesium Oxide

MgCO, Magnesium Carbonate
MgSO, Magnesium Sulfate

NaCl Sodium Chloride

NaOH Sodium Hydroxide

Na,O Sodium Oxide

NaSO, Sodium Sulfate

SiO Silicon Dioxide
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CS =  4.071Ca0 -7.600Si0, - 6.718A1,0, - 1.430F¢,0, - 2.85280, (2.1)
CS =  2867Si0,-0.7544C,S (2.2)
CA = 2650AL0,- 1.692F¢,0, (2.3)
CAF =  3.043Fc,0, (2.4)

NFAN 2 : ALO,/ Fe,0,= 0.64

CS =  4.071Ca0 - 7.600Si0, - 4.479A1,0, - 2.859F¢,0, - 2.85280, (2.5)
C,S =  2867Si0, - 0.7544C,S (2.6)
CA = 0 2.7)
CAF =  2.100ALO, + 1.702Fe,0, (2.8)
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2(3Ca0.28i0,) + 4H,0 —>  3Ca0.28i0,3H,0 + Ca(OH), (2.10)
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