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Geotechnical Properties of Clay-Fly Ash Mixtures
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Abstract

Although fly ash has possesses viable enginecring properties, an overwhelming majority of fly ash from
coal combustion is still placed in storage or disposal sites. This study was undertaken to investigate the
physical and mechanical properties of clay-fly ash mixture and to furnish engineering data when fly ash
utilized as engineering materials. This paper includes geotechnical properties of fly ash, clay-fly ash mixtures
and results of compaction test, unconfined strength test, direct shear test, leaching test and stability analysis
of clay-fly ash bank slope. If proper amount of fly ash was put in clay, the clay-fly ash mixture has an
increase of unconfined strength and stability of bank slope.
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Table 2 Leaching test result of fly ash and soil

Item| Tolerance limit { Fly ash Soil
Elernen (opm) (ppm) (ppm)
CN 1 DL> DL>
Cu 3 0.08 DL>
Cd 03 bL> DL.>
Hg 0,005 DL, DL.>
As 15 DL> DL.>
Pb 3 DL> DL)>
Cr 15 0.02 0.065
Fe - DL> 1.058
Mn - DL> 0.190
Org. P 1 DL, DL>

. Hedl ZA&@ALAE pob.

Table 1 Chemical components and physical properties of fly ash

ngle[)rgl:lc:lnt S0, | AbOs | FeOs | Ca0 | MgO | KO | POs | NaO | Others
C"(’;;‘;“‘ 1981 | 2641 | 951 | 704 | 135 | 126 | o088 | o8 311
) - . Loss of Water #200 passing
Physical | Specific gaVity | onion 9) | content (%) %) PH
properties 247 17 021 9904 1213
100 ST A467 A5, 204
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Table 4 Physical properties & pH values of each

Table 3 Mix characteristics (% by dry weight) m:rture
Clay-Fly'ash mixture Clay Fly ash Mixture o LL PL Gs pH
C100 100 0 C100 545 258 2.72 3.76
CF30 70 30 CF30 417 198 2,64 10.16
CF50 50 50 CF50 364 173 258 11.09
CF70 30 70 CF70 350 16.6 252 1156
F100 0 100 F100 340 16.1 249 12.13
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Fig. 1 Grain size distribution curves of fly ash and clay
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{c) CF50 before compaction
Photo. 1 SEM of each material and mixture (X5000)
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(b) F100

(d) CF50 after compaction
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Fig. 2 Compaction curves and variations of 7, and
@, of each mixture

Table 5 Void ratio of each mixture

Mixture ltem Void ratio
C100 0.78
CF30 062
CF50 062
CF70 0.66
Cl100 1.24
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Fig. 3 Effect of fly ash content on unconfined com-
pressive strength
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Fig. 4 Effect of fly ash content on cohesion and
angle of internal friction
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Fig. 5 Details of the illustrative examples

Table 6 Test results of slope stability analysis

FSmin
[tem S

Mixtures ope
1:15 1:2
C100 1.386 1618
CF30 1.388 1.652
CF50 1.388 1.668
CF70 1.388 1.663
F100 1.389 1.658
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