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COMPACTED CEMENT-FLY ASH STABILIED CLAY

This present research investigates strength development in cement-fly ash
stabilized clay with four factors : replacement ratio, water content, curing time, fly ash
fineness from microstructural considerations. The microstructural analysis is carried
out using Scanning Electron Microscope (SEM), Mercury Intrustion Porosimeter Test
(MIP) and Thermal Gravimetry Analysis (TGA). SEM photos show that some of the
Surfaces of fly ash particles are coated with layers of amounts of hydration products.
However, they are still smooth. It is thus concluded that pozzolanic reaction is
minimal. This finding is different from concrete technology where the precipitation in
the pozzolanic reaction is indicated by the etching on fly ash surface. MIP results
show that fly ash improves the strength of cement stabilized clay as a dispersing
material. It disperses large clay-cement clusters into small clusters, hence, the increase
in reactive surface. Dispersion effect on the cementitious products is illustrated by
TGA results. Induced Ca(OH), by dispersion increases with replacement ratio and fly
ash fineness. To conclude, strength development is controlled by cementitious
products due to combined effect: hydration and dispersion. Cementitious products due
to hydration are governed by cement content, while cementitious products due to

dispersion by fly ash content and fineness. Water content of 1.20WC and 10%



replacement ratio are regarded as the effective mixing condition for the stabilization,

exhibiting the highest cementitious products.
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3 1N 2.2 Scanning Electron Microscope (SEM) RGRL (w818 1,000 L‘Vi”l)
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Chemical composition (%) Silty clay PC OFA CFA
Si0, 20.10 20.90 45.69 44.72

ALO, 7.55 4.76 24.59 23.69

Fe,O, 32.89 3.41 11.26 11.03

CaO 26.15 65.41 12.15 12.67
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LOI 3.44 0.96 1.23 1.42
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Type of stabilization C:F Atterberg’s limits (%)

LL PL PI
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60:40 71.7 333 38.4

PC + OFA 80:20 71.4 36.3 35.1
60:40 71.7 333 38.4
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(b) w=17% (OWC) (c) w=20% (1.20WC)
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A3 4.6 Ca(OH), YoIRUFMUAA 00N C: F = 90:10 N01gn 7 Ju

Water content (%) Fly ash Weight loss (%) Ca(OH), (%)

14% (0.8 OWC) CFA 1.59 6.52

17% (OWC) CFA 1.63 6.72
20% (1.2 OWC) CFA 1.70 6.97
24% (1.4 OWQC) CFA 1.62 6.67
14% (0.8 OWC) OFA 1.57 6.43

17% (OWC) OFA 1.61 6.61
20% (1.2 OWC) OFA 1.65 6.77
24% (1.4 OWC) OFA 1.55 6.35
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Cement + H,O —> CSH + CAH + Ca(OH), 4.2)
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H=Tx (1—ij 4.3)
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{ a 4 { [} 1 H [l [
M135191 4.7 Ca(OH), YoIAUTNUAD1008NOATIAIUMIUNUN LAZOIYLNA )

Curing time Replacement Fly ash Ca(OH), (%)
(days) ratio TGA

C:F Analysis Hydration Induced

7 100:0 - 6.67 6.67 0.00
90:10 CFA 6.97 6.00 0.97
80:20 CFA 6.79 5.34 1.45
70:30 CFA 6.39 4.67 1.72
90:10 OFA 6.77 6.00 0.77
80:20 OFA 6.66 5.34 1.32
70:30 OFA 6.12 4.67 1.45
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13191 4.7 Ca(OH), VOIAUBUUADIADINDATITIUNTUNUNLALDIYLUAN ) (AD)
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Curing time Replacement Fly ash Ca(OH), (%)
(days) ratio TGA

C:F Analysis Hydration Induced

28 100:0 - 6.79 6.79 0.00
90:10 CFA 6.96 6.11 0.85
80:20 CFA 6.81 5.43 1.38
70:30 CFA 6.57 4.75 1.82
90:10 OFA 6.83 6.11 0.72
80:20 OFA 6.76 543 1.33
70:30 OFA 6.46 4.75 1.70

60 100:0 - 6.82 6.82 0.00
90:10 CFA 7.16 6.14 1.02
80:20 CFA 6.92 5.46 1.46
70:30 CFA 6.68 4.77 1.91
90:10 OFA 6.89 6.14 0.75
80:20 OFA 6.81 5.46 1.35
70:30 OFA 6.53 4.77 1.76

90 100:0 - 7.07 7.07 0.00
90:10 CFA 7.28 6.36 0.91
80:20 CFA 6.94 5.66 1.28
70:30 CFA 6.67 4.95 1.72
90:10 OFA 7.07 6.36 0.71
80:20 OFA 6.83 5.66 1.17
70:30 OFA 6.62 4.95 1.67
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Curing time Replacement Fly ash Ca(OH), (%)
(days) ratio TGA

C:F Analysis Hydration Induced
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