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SYNOPSIS : Mechanical characteristics of bottom ash produced in coal-fired power plant are investigated to utilize
as light-weight fill materials. Triaxial compression test, water retention test, and unsaturated direct shear test were
conducted for weathered soil (WS), reclaimed bottom ash (RBA), and screened bottom ash (BA). RBA had larger
frictional angle and lower effective cohesion than those of WS. Water retention charactersitics of RBA and BA
existed within distributions of soil-water characteristic curves for domestic weathered soils. Unsaturated shear strength
of RBA was similar to that of WS at matric suctions of 50 kPa and 100 kPa. As a conclusion, bottom ash can

be used as fill materials to replace the conventional construction materials by.
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¥ 1. WS, RBA, BA A 89 E#EA

Specific | Classifi Particle size distribution
Gravity | cation No.4 No. 200 Do | Ds | Do
Ge USCS | passing (%) | passing (%) | (mm) | (mm) | (mm) | *° | &
WS 2.665 SM 81.3 314 0.243 | 0.064 | 0.022 | 11.0 | 08
RBA | 2181 SM 91.4 42.7 0317 | 0045 | 0.021 | 151 | 03
BA - SP 72 48 1393 | 0314 | 0.115 | 121 | 06
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¥amax (kN/m’) FEARY ¢’ (kPa) | FETFZ ¢ ()
WS 18.42 6.57x107° 26.57 32.93
RBA 13.08 1.32x10 5.69 36.43

- 681 -



st E 4] 21 M (soil-water characteristic curve, SWCC) A 8ke] 11f SA o= Aute] E¥3lAlo] &
Ae AAste wlg Fag VEEAdole & F vk FFEAAFAS F Fo B 4 RAFaEy
o BAR BoHH, £ & TF T, AAFFH], B2 2EE dEd & dn SWC-150
(GCTS) ¢ AFE24 3] (Volumetric Pressure Plate Extractor, VPPE)E o] &3lo] RBAS BA Al &
of gt g5 APS FdsAUTh 3 kPa Bup #2 RHFaE HedA = Als UFel #F Fo
HEFES fEete $gH WstE £7438E hanging column 71WH-E A &3tal 3 kPakth & EAFSF
Ho A= oF Ao F7|HS Jtete] EAFTES AV SHIVIES 488t 19 3(a)e
FFEATT A Ar)o oF RFola (b)e WF Algtulst 9o RBA Al57F A BEFE HofF
AN

0.1 kPa®-¥ 190 kPa7tA] E#F5ES S7HAZIHEA 7 dAd g5r s F3te dxd449 2
= a9 4(a)r E=F (A4 E-RBA, A4 38-BA)o®E ZA LAt AFZAE Fredlund & Xing 45
Aot BdAA] (D] FAgrEste] 2ERe BEHS 4, n, m

()]

oA7A, O ATAATFH B L3E(=0/0,), 0= A XS], e AAF(=271828...), vy BAF

9, a, n, me LEHIo|T)

2 ARARZEE Ao AHAR FF-EAFAY 7 wnEHsES 17 4(a)dd vERY st F st
Eo tfgt FEEATAE 7S Bol FAHAeH JEFES EHE ol &5t FAE F den
2Z(olFHY F, 2009b), WS Alzel digh 5448 diil JEFEERYH FFEAFHS FAH9L
w, 1 AdE 7 4oA BoFa k. 7 4(a)dlA sixE FEe o]sH 5 (2009a)7F AAIEE =
Y F3E ok F-5434e FEXHE HoFrh WS, RBA, BA B o] ®9 o yeta 9l
om wepx AeA 3] RaFad FenlY AASA, F FeSdaMde] FHES FAsHA WE

- 682 -



0.6

o Lo
- g = "
= o
g r
Hlo iy
/| T i
o g !
£ = Gy
z 2 & upy
g 2 H - B -
= z M : a AN
< \ \ 2 m — ‘UI N
2oy A : e i Aﬁ
NS £ E] W
4253 : = z B T
== I © ~o
2L E - T v o <
i = . < _H - cin %O & )
g E 70 wr - =3
2zd 2 bt M__m 1 o =
Tl 2 | 4 b T i
A_ [} I <« =2 m — ;oU ‘mﬂ ﬁ.:l o S ﬂ
kil m ,Cl < IO o =) < o s ° e ] il
g I u oS IS
‘ . - m \_.ﬁ (%) uone.anjes Jo I E ﬁ"m S — Nt
T MM ~ 2 xﬂ_; < (AR oS < o
o7 i . = o o g
W s = E M \.nW = B ~— —
~ \. N - ﬂ ﬂ 3 - ,UIL
= e I L M
B ool - o= iy [ || |% L
2 Fy N — . = —~ — N
b, s : / . Ty v 3 F &
~ < X W ~o o nuw nUw §
m /Am\ = %m < < Eo = = .Cl
& O = =
as] e~ B ol f/v f¢ ET
0 \\ \ R ﬂu N Lﬁ I T
o — : =12 L T -
s 0z g g 3z ° = o 3 5
JUI)U0D JA)BM ILIJIWN[OA = <l X - —
: )
—u_—- M#I‘L_ OC X
Ss=PrYe <k mﬁ N (=
4 = 2 a wF = T
tet I
' o] IS} ol
& 353823238 ° Ly 7
JUIUOI JIJEM IPUWIARBID 2l HTd M ﬂ
™ 63 T

]

3|

37 e gl
ot o 77

R

4], RBA¢} BA A&7}

1

9511 T
4 erural 7] vhehh

o] ‘eht

o mlsf Hlul

=

S =

] ZARE 1~10 kPa W9l A
=3

20
ﬁ
RPN

- 683 -

.

1

e}
L

L

.

1 4% WS, RBA, BA 4|

3

[<)

=

=

Zhsta glom, 10 kPa BEth 2 WA

AP TS HolFa gtk WS A
RBA A 2% AHrW | kPa WolA

of 21(2)



Matric suction (kPa)
0.1 1 10 100

N=Ssin=asd
=
\\\

Normalized permeability

0.0001

——WS
—=—-RBA
0.00001
=—BA
0.000001

I¥ 5. WS, RBA, BA A 89 E¥3} T34 vl
3.3 ExX3l AZEAM

X3} dEoAe] Argks Fety] flste] Exst Alge] digt AP AT AE S Stk Exs)
]+ Pressure plate extractor (Soilmoisture Equipment Corp.)E ©]&3le] Ao+ A|BE X 3AZ
Agetaz st RAFFH(SHIAVEE ol &t F7IY 2H)S container WF-o 7hstHA A
o Eo] MU EE sttt [19 6(a)l. 244135 F719HS dASHA ZhstAA] AlE UFZ5
o fFo] 9 o #ASA o FU|Sf WEE 13 containerdl A AlEE AU 7hsdE wE
el AH AR el bAste] A S FAstdT [2F 6(b)] # HAFdAE RaEFTE 10
kPa. 50 kPa, 100 kPa @Alo] dis] 23S G313 o
HE== stk 19 6(c)= RBASH BAC gk AHAGEYd & 29 B5S HolEh
= gA A dojzl Hd A (peak value)s YEFU™, kA 22746 A
AN HArAFE ol&ste] 37 kPa 75 ¢l sidets A FE A 4
H T E BE ARdA B3 A 23 53
S A5 A

> T2 o oox

=y
4
2
N flo
o
:IN:
ol
Lo
ol
o
w
]
=
e}
Q
fu
e
o,
ofs
Lo
X
Ho
2

o
oy
=8
N

-+ B
o
H
;i‘&
~N o> \X\En
oo
o 2 oy M
miimﬁ
EFN_O‘L_O,
]:J““r\r
.lﬁg%>,\1}ﬂ:
Pﬁmgf}]
N
X
2r1°§‘m}mﬂ
oL o4 =
ful —lgﬂ
=2 2=
>
¥
09:4"
i
32
N,
=
MN fo
oy

t}. Mohr—-Coulomb I3 51
&9 AH o A4t
[e]

-
o
oy
lo
s
rlo
-
4pr
2
2
>
&
o,
w il

o oo ¥

-

,ﬁ
o

e oyo

Ay

=
S
>
offt
me
o
i1t

- 684 -



4. 4 E

B AToAs Ao o
A5 (RBA)SH 4715 A g4 35 (BA), 7]
SR 1 4% o

ARATAAN L

Mg

70
Matric suction=100 kPa
60 o e
Matric suction=50 kPa LA
_____ 1
2 N I O T P 2, o O U
- oA S SR e AT
s 507N -5 g T
g h ) T \ 1 AR
= [ b [ 1 LT /
?ﬂ 4p : as \ l: —"—
= ! 4077 Vo]
S \\ -l v AT,
E 30N ’I\ \\_ ‘. /
\-
5 Saturdted shear strength \/
% 20 (TriaXial teSt) ]Thcq;tratpr] shear.s pngﬂq _—
(IDirect|shear test) "o WS
--#--RBA
10 ]
6'=37kPa T BA
o I
0 20 40 60 80 100
Matric suction (kPa)
a9 7. WS, RBA, BA Al59] E¥3 FE54 v

s
&34

=
£4

al
7

o
=
3L

&

22

vtetstal F3tES] 543 Wlnlstr] 9l

E=ike)

E

- 685 -

QE(WS)OH A A=A A} o)
EZ3 T

120

d

S~ E
T =

3

2 o

oz

Bl
3

Ml X

Joupm,



712 RBA7} A YERS T

=

(1) RBA%H WSel gt

< 8tEo o

=
100 kPa ® #5549

(2) RBA¢} BA¢]

et o WS RBAE=

A

HA e

S

)

5 WSTH b gmal RRAS

[si3
=

o] F7}

PN
9

_EH

23

o
34

<]
Ao 2 YEhy o RBAS BAE A}

s stEok A A3l o

S
K

4)

At

[e]
T

50 kPa%} 100 kPa E#E 452 A]

] WS¢ RBA=

S

wjr

o eyt

s 3tES HWANEAZ HeA 3

542 uoFol ¥

34

1]

L
JE

(5) A&H o= WS RBA

3R
R

A
on
el
op
°

+
o]
el
]
Br

pu—

i)
)
o

WS, RBA, BAd o

o

el

Jo

P A=A = A AeAs]e] 28o] 7}

o

A 54e W

Al

A
=

1 (AT A

o
2
-

SERUEY

FaHdFI,

3

Teh)el ¢

ol
O

K

L a894(1992), “Aetsle] =2 JEAszA ] &g B

W

0

wjr

Tor

°ol-&

=
=3

(2008), “FAHE

=] ©
35

2. A&,

1, #1244, #1355, pp.101~110.

= AF3(2007), “=4E9 Bottom Ash A&E&S 9

!

G Lls

’

BEAuA R A

1

ks
“

1

3
y

1Bl

3.4

, A234, #1135, pp.77~85.

R

FAE 5

2=
X o

==
=

serelo] Ao A7) ¢

jail
=

3l

“xq
S|

, ©1-821(2009),

], pp.858~865.

%7), 49

1 (2009a),

=

)

e

1 A254, A1Z, pp.65~76.
Az AFE(2009h), “Reliable Assessment of Rainfall-Induced Slope Instability”,

&3] =7, A254, A5E, pp.b3~64.

o 2(2000), “TE= S

A15, pp.74~179.

8. Fredlund,

Ho

=] i

d

Z
Tl

o

3] 4], A|144,

45

SERD

o
T

4,

7.

"Predicting the permeability function for

S.(1994),

unsaturated soils using the soil-water characteristic curve”,

Vol.31, pp.533~546.

and Huang,

Xing, A.

D. G,

Canadian Geotechnical Journal,

- 686 -



