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Performance of Extruded Fly Ash Cement Panel

The aim of this research is providing the fundamental data for treating and recycling the byproducts by using the wet processed
bottom ash as a fine aggregate replacement for cement-based extruded panel. Although the cement-based extruded panel was used
mainly as a cladding component with its high strength and outstanding durability, it was hardly spread because of low economic
feasibility due to the high cost of additives or fibers which were used to achieve 14 MPa of flexural strength as a cladding material. As
a solution of this drawback, by the previous research, it was possible to replace cement by fly ash up to 80 % by decreasing quality
criteria with restricting the application to indoor purpose. In this research, based on the previous research, by using the bottom ash
as a replacement of fly ash, improvement of shape retention performance is tried. As a result of the experiment on evaluating the
optimum content and PSD of bottom ash, as the fineness modulus and content of bottom ash was increased, the extruding
performance was decreased and penetration resistance was increased. Additionally, the optimum content and the maximum particle

size was found as 20 %, and 0.3 mm, respectively.

JIRE : HIEOMAI, &2, =M HXE, M3

Keywords : Bottom ash, Fine aggregate, Aggregate replacement, Aggregate size

r

8 AETERSE 7HHY 00| thet 29| B7t0] 712!
EO| HA ol 2RO RESRIRIUTERZ Hol|
A AR 727t SHHKOSIS 2009)E HOZ oA
Lee et al, 2014)0| A= AABHZ At Y]
Ii'dol| BIZK| E2t0/0KAIE AIKEA H22 O
0%7IX| CHA|Z} 7HsaHCt
SHAEh UEgEME Y& AT XS0l sl ofztel Fatrt
| 0| =2l Z2}0|ofAl(Lim et al,
2 Olgf| 3~4A|7te] FMx|%

I:I

r\r

=
Im
(¢}
i
2
%

-

* Corresponding author E-mail: jmkim@kongju.ac.kr

M 712k S8 Z20[0HAIE A

ol o] gds SWEHLee al,
0|2 Sdff 22 fOIOHAI-I

%@(L\m

et al, 1991)iﬁﬂ* of
M=2E AEsk= 20| EtZE 22
o

E2(Kim et al. 2005)

o
1E
E
IISZ n
Ral}
2
E_

oh= ng|£ QlCtn E1nw|w QlCt

olof 2 H7olNE MES] &
(Korea East—West Power 2012)0

S20[oHAl trEez Al
a

HEE H 7|

£Q O
pni

| BEQURIEE

'Lt 4= TSt} (Department of Architectural Engineering, Kongju University, Chungnam, 123-456, Korea)
234 At R&DE! (Research and Development team, Byucksan CO., LTD, Korea)

%)Ml HEO|A} (CEO, Iksungtech CO,, LTD, Korea)

Copyright (©) 2015 by Korean Recycled Construction Resources Institute

This is an Open-Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/3.0)
which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited



HEMZ MO HHHAIS AEEr Z210[0fAl ARIE YEFaH 9 ot £

HIEIOIAIZE ABIE Q= *84(Jeong et al, 2007)01| %XH CHAI XY

oo
o
q
P
Iz
1
I
=
MHo
1o
ol
=
NG
O
E
e
I
\1
E
m
Hir
=
=
=

nr o g3 1o
o 2o
om o pr &2 M
Hj é o] :>|_:|
|'|_|||'|'| Jton ﬂ.tlo I'ﬂ-l
ok
n ohe rr
ol
— -
=T =i
1 ||'||:||.| _9
=
= =
= O
L2 g
I lo T
g,% o
g Hu i
2
= or
njo
ne
~

2 2
me HE

>
il
(@)
=)
>
(T
[00)
(@)
X
Rall
rior 1
_O'ﬂ
rl

ru 0
i
_l_l_

(@]
=
2
>
(00)
(@)
R
2
-
=2
[e]l}

1)
ruln

AHe =z 10%4 XY 8?':'&)4. MYE 42 HIEAIZ E"‘fi
YHS Aol 1222 HiFiAI Xigee2 28 20 |
CHSHO O, 10, 20%01Ct, =8t 24249] HEZOHAlOf THal 3 7HX| &

of Xt 37|(°.:W IIEH =7 |03 0.6, 1.2mm)S &3} %%?é

_4_

A

7191 5~6kgt

©
[
n
[¢]
>

o
=
&
mjo
2
Jpt
Q'E
H1
J
P
!
_O'ﬂ
4%
(=]

Table 1. Experimental plan

Mixture conditions Curing Tests conducted
methods
FA replacement Fresh state
ratio ot; powder | 80,70,60 Extruding
(%) performance
BA . Penetrate resistance
. Air dry
replacement ratio Hardened state
0,10,20 Steam
as aggregate Autoclave (3,7,28 days)
(%) Compressive strength
] 03 Fexural strength
Size of BA 0.6 Length & Weight
(mm) 12 change
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Photo 1. Shape of bottom ash by size
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Table 2. Physical properties of materials

Table 4. Mixing design

Category Density in OD (g/cm3) Fineness (cmz/g) /b %) Weight (kg/mS)
W,
OPC 3.15 3,400 I w ] orc FA BA
Fly ash 21 3,722 OPC20 0.28 3577 | 3484 | 9292 0.0
Bottom ash 2.73 - FA80
OD: oven dry OPC20
FA70 0.28 337.2 361.3 843.1 156.5
. . . BA10
Table 3. Chemical properties of materials
OPC20
Category CaO SiO; | ALO; | FexOs | MgO | Others FA60 0.28 315.2 3753 750.5 325.1
oPC 665 | 183 | 3.5 2.0 - 9.7 BA20
Fly ash 4.75 57.9 22.4 7.16 1.36 6.43
Bottom ash| 544 | 44.1 | 154 | 271 | 245 | 491 UUWE F2IME 0[Z010] 2 A0|=2] HIZOKAl= Ti4fste ALS
SIRACH
o UKo UZNS 5t HIE HE HEUES NHES
T a0 | TIAIDIEE AKESITE & ATolME 7129 siolM HADIES
E25% ] T Z210|0fAI2 CHAIS B2t OfL|2t AHIEL| tHE 22 S210]
S s OHAI2 CHRISHES AZISISICH AIE0) AR BBt Table 40f
= 15% |
200 LIEHH HEQE 20| A|HIEC| 80%E S2t0|0fAI2 CHA|SH D T
5% - 20%2t AIHIESE AIBSIES 6111 012 7|EHiRIC = StILt, bt
w 5mm 25mm  1.2mm 0.6mm 0.3mm 0.3 under FE"IOH)\|E Egg %I|% ‘?—|SH)\-| Al’%él‘%gm, EE|-0|0H)\|9_| OEEI_
Particle size £ HIFAIZ X[etske YHE Akgst g2

Fig. 1. Particle size distribution of bottom ash

Fig. 2. Impact crusher
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Photo 2. Extruder
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Photo 3. Push-pull gauge
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Fig. 5. Penetration resistance according to bottom ash replacement

and size
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Fig. 6. Length change according to bottom ash and size at
three curing methods
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Fig. 9. Flexural strength according to bottom ash replacement and
size at three curing methods
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Table 5. Performance of extruded panel using optimum bottom
ash replacement and size at autoclave

. Mechanical properties (MPa)
) Extrusion Pen.etratlon in autoclave at 28days
Mixture resistance
rate(s) Compressive | Flexural
(kef)
strength strength
OPC20
FA60 323 10.9 19.6 10.0
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CixlE 20%, ZIoH Xt 271 0.6mm, LEZ20[E YoM XMEet H=EdS Liotl Ut = A+2| ZUE Sl X%
HIZORAIS] Z2R0] Sttiel, HIFE0IAIS M=M=z E88ezM BIIX| 450 7|6E Aoz o4&,
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