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Abstract

Although fly ash possesses viable engineering properties, an overwhelming majority of fly ash from coal
combustion is still placed in storage or disposal sites. Similarly, sludges generated from various water
treatment operations are predominantly subjected to the fate of land disposal. To prepare sludges for land
disposal typically requires time consuming dewatering schemes, which can become extremely difficult to
execute depending upon the composition of the sludge and its affinity for water. This study was undertaken
to reuse fly ash and sludge as construction materials. This paper includes geotechnical properties of fly ash
and fly ash-lime-sludge mixture and results of compaction test, UU-test, falling head test, leaching test and
CBR test. The effect on mixing fly ash with sludge and lime and the effect of curing period and the results

are obtained from this test.
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Table 1 Chemical components and physical properties of fly ash

Chemical SO, | AO; | FeOs | Ca0 | MgO | KO | POs | NaO | Others
component
Co(r(g“t 4981 | 2641 | 951 | 704 | 1% 126 088 063 311
] Specifi i Loss of Water #200 passing H
Physical PECHIC BIaVILY | onition (%) content (%) %) P
properties
247 1.7 021 99,04 13.08
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Table 2 The pollution constituent concentration of

sludge
Element Tolerance limit Concentration
{ppm) (ppm)
P 3 0.087
Cu 3 2.03
Cr 2 1.280
Mn 10 2372
Zn 5 03225
Fe 10 3877
Cd 01 DL.)
Ni - 0423
Ba - 1.07
Be - DL.>
Ag - 0,062
Hg 0.005 DL

D.L.> (Under Detection Limit)

Table 3 Chemical components and grain size of lime

#100 passing

1, 0,
Chemical components (%) pH %)

Ca0 | MgO | Si0; | The others
8351 | 142 | 421 10.86
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Table 5 Physical properties of each mixture

- WA Ry | SO0 | FSLY | FSL | FSLI0| FSLLg

LL %) | 3670 | 3860 | 3853 | 37.70 | 37.25 | 3640
PL (%) | 3447 | 3581 | 2927 | 2823 | 2199 | 2750
Ip 223 | 260 926 ) 947 926 | 8%
USCS  |ML-CLIML-CL| ML | ML | ML | ML
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Fig. 1 Grain-size distribution curve of fly ash
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Table 6 Compaction test results of each mixture

Item|  Maximum dry Optimum
density moisture content
Mixture @ dmax, g1/ ) (%)
F000 1.21 23
FS00 122 212
FSL2 1.24 26.8
FSL6 1.25 25,5
FSL10 1.27 24.2
FSL14 1.37 23
Fo008] A= 759 Atk
FO00E AYF o2 E329 HPPru e 31433
S8 A 9 drhEy,
15 ¢ —— F000
—e— FS00
— : FsL2
g el o
= —e— FSL14
3 1.3+ 2Zero air void curve
g 12
§11F
10F
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Moisture content ( % )

Fig. 4 Compaction test results of each mixture
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Fig. 6 Deviate stress-axial strain curves of each mixture
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Table 7 Maximum deviate stresses of each mixture for curing periods

(Unit :kgf/cm?)

‘ Material gy FS00 FSL2 FSL6 FSL10 FSL14
Curing days
1 343 3.14 337 193 0.76 0.20
7 5.24 479 4.36 2.06 0.87 041
14 5.70 5.00 455 208 0.92 0.46
21 6.26 569 475 211 1.18 0.71
28 6.71 8.74 5.94 213 1.66 1.06
35 8.74 8.97 621 3,07 184 115
42 8.76 9.66 8.26 3.16 192 1.28
49 8.97 9.90 8.96 353 19 143
56 1041 10.07 9.13 420 1.99 1.60
120 1161 12.75 12.48 6.27 2.88 1.90
150 12,58 13.77 13.00 9.98 367 221
O150days fOT each mixture
e ot i ash 1 1.09 1.03 0.79 0.29 0.18
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Fig. 7 Variations of maximum deviate stress of each
mixture for curing periods
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Table 8 CBR and modified CBR of each mixture

Migte M CBR Modified CBR
F000 71 65.7
FS00 533 55.4
FSL2 7 6.5
FSL10 44 42
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Table 9 Leaching test results of each mixture

ftem | Detection Limit Toler(ance) limit F000 FS00 FSL6
Element {opm) P (ppm) (ppm) (ppm)
CN- 0.02 1 DL) DL) DL)
Cu 001 3 0.08 DL) 0025
cd 0.02 03 DL DL DL
Hg 0.0025 0,005 DL) DL) DL
As 0,01 15 DL) DL) DL
Pb 0.02 3 DL) DL) DL)
Cr 001 15 0.02 0,04 DL)
Fe 0,02 - DL) DL) DL)
Mn 0,02 - DL) DL) DL)
Org. P 001 1 DL 0.04 0.02
Hg - - 128 113 128

o, Hg9l #4234 99+= ppb.

10-2
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Fig. 9 Variations of hydraulic conductivity of each
mixture by rigid wall permeability test
according to elapsed time of each mixture Ll BHSEM
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