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Characteristics of sintered fly ash-clay body prepared by slip processing
and its applicability for foundation soils
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Abstract The civil engineering properties for the coal fly ash produced from a power plant mixed with sintered powders
made from the fly ash-clay slip system were measured and its applicability for the foundation soils was investigated. The
F-slip whose dispersion state is ‘not good’ and C-slip which is re-flocculated by adding a flocculant to a well-dispersed
slip were fabricated and then sintered. The sintered body made from C-slip had more uniform microstructure than that of
F-slip, therefore, the bulk density and compressive strength were improved. The civil engineering properties such as
compression index, compressive strength, permeability coefficient of fly ash were improved by mixing 0.84~2 mm powders
obtained by crushing a sintered body made from C-slip. Therefore, the applicability of mixed powders composing of fly
ash and sintered body made from C-slip was confirmed to foundation soils due to its improved civil engineering properties.

Key words Fly ash, Slip, Direct coagulated casting, Civil engineering, Foundation soil

<9 A= Alxd A AE Al 22 E4 2 TR 3§ 54

ST, |y

77\ FH st AaAl et 9, 442-760
W37\ s BEg skt e, 442-760

(2008 11€ 179 )

(2008 129 3 AR

2 % HRMAHE A SHORNE Axd 244 24 22 sy

34 BEAS SA5 /AR A8IHeR S RAIAT wAte] &

A A7 F ASHAZ E-(Cslip) S A X8 o] 2HE 2AAE

$ 2o o #d@ vAlFRE vebllen wEtd 2 de 9 Aevh gt Cslipe® FE A4E SAAE g

5 0.84~2mm YAE FEII] &4 HAHAC A EFELLS AEAF, dEFAE 283 BRAST T ERFEH B4

o] == H]AA o] Hlsle] FAFE YT WA &Y FHOE AxE EUS uARe] s HH 2 o5tE Exo] A
=)

LM B A ARLE Fopo] iR ALHT o] Aeks] A
& A7 TFe Hoprgol Wad Ao,

2 E0], AE Aol IS sl =M= S o83 AEA, WEA, =9A,
PrEE e ARREE STksl] 2010d%0ls 71N, vWiEAS] gl 5 ERdAREA e AEEd
FEvEtlld AzE 6003k Eoll olE Ao FAHEL i B2 Aot AlE ARIZE BrH1-3]. ¥, Sl
Atk A|3] T 80 % o2 AAsk= Zlo] vkl (fly A8 AEEAM] B A7 WiE HEAS] A
ash)°] 2L U A]= vl (bottom ash)?1Ell, A -¢-2lut o]l gk A 5[4, 5101 F&E v ot of

ol X
flo ol bt

oA mietA] A2E Allle A9 (e AAolH, vl H2 A8sHAe] o]2A] Xgh Zlo] AAolrt. FHZol

= FelA i A #7715 EREAE e85t
"Corresponding author He A3t AFE I QT o E o] SAA 9
Tel: +82-31-249-9767 o AFAIXA = 19 [=3e) =5
Fax: +82-31-244-8241 R AdAE el met v g s wigsEs
E-mail: sgkang@kgu.ac.kr FAE S gigk AL 93t B} AFES EEY



272 Seung-Gu Kang and Yeong-Saeng Lee

Table 1
Composition of clay and fly ash
Sio, ALO; Fe, 0, CaO MgO Na,O K,O TiO, P,O; lg-loss
Clay 61.7 22.7 3.5 0.6 0.5 04 1.6 0.3 0.1 8.7
Fly ash 65.3 229 39 0.9 0.6 0.2 0.9 1.2 0.3 3.8
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Fig. 1. Particle size distribution for the clay and fly ash produced
from power plant in ‘C’-Do, Korea.
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Fig. 2. Viscosity with time for 3 different slips of fly ash-clay
system (excerpted from the reference [9]).
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Fig. 3. Pore size distribution for a green and sintered body
made from (a) F-slip and (b) C-slip of fly ash-clay system.
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Fig. 4. Fractured surface for the sintered body made from (a)
F-slip and (b) C-slip of fly ash-clay system observed by SEM
(magnified x300).

ol 1100°ColA &24s AlH-E Aol & ztol7t §Id
on, 1125°CHE] 7t S71sk7] AR 1150°C
A 2AgE F-slipe] Y52 C-slip2th $A] YeRsith.
o= Fig. 39 ulAl T2} Fig. 49 7|FEITINE &
&F50] Fslipdl 8] C-slipe2 Az A7 <
A2t o gdshr] Wee® AjzbETh 1200°C)
A 2% AHEe UEE 1,698 1100°ColA AFE
AJHETE oF 20% S7FE BT 1150°ColA o8] &
NN AdE A W] AARE B
Fig. 6ol UEpSITE &A1Zke] 1Thr o AS Hes
ARAeE 2 A7t Ao 24[7F o3 Y LETH
<7kt

C-slipe Z25E Az 22449 U5 =E Fig. 79
ERSITE. AR E Sl wet d5A=rt 9 S
7HReH, 1150°CM s 22 24 279
F-slip AlAETE oFF =& AEE e o= A

| = Sintered at 2hrs |

1.6
. t
=
(72]
B i. a— Fslip
(]
i; 1.4+ i E - Green body
m

1.2 T . T

1100 1150 1200

Temperature (°C)

Fig. 5. Bulk density of sintered body made from C-slip at various
sintering temperatures.

| = Sintered at 1150 °C]

1.6
) []
g i
Q L, > F-slip
a_; * _ Green body
M 1l

1.2 T T T T T

1 2 3 4 5
Sintering Time(hr)

Fig. 6. Bulk denstiy of sintered body made from C-slip at various
sintering time.



Characteristics of sintered fly ash-clay body prepared by slip processing and its applicability for foundation soils 275

“‘E 1000

S [ = Sintered at 2hr |

>

3

<

o

c

= 500 - I

2 < Fslip

2

®

®

o

S

§

0 r . . . .
(&)
1100 1150 1200

Temperature (°C)

Fig. 7. Compressive strength for the sintered body made from
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1000

m Sintered at 1150°C I

500 - I

Compressive Strength(Kg/cm?)

f ™~ F-slip
0 T T T T T
1 2 3 4 5
Sintering Time (hr)

Fig. 8. Compressive strength for the sintered body made from
C-slip at various sintering time.
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