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The Strength and Durability of Compacted Coal Ash with
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Abstract

In this study, the strength and durability of compacted coal ash with proper mixing ratio of
fly ash to bottom ash, such as 5:5 or 6:4, are examined for use of highway embankment and
subgrade materials. Right after compaction, the strength of bituminous mixed coal ash is greater
than that of anthracite mixed coal ash. The distinguished increase of strength with curing time
is observed only in Ho-nam mixed coal ash that contains a lot of free lime, and the strength
increase with curing time are not seen or little in the others.

The durability in sinking test is good also in Ho-nam mixed coal ash, but satisfactory by adding
2% cement in the others. And it is seen that the effects of the strength increase with adding
cement are greater in coal ash with proper mixing ratio than in fly ash or bottom ash respectly.
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UNCONFINED COMPRESSIVE STRENGTH (kg/cmz)

CURING TIME (WEEK)

T3 2. MY ARy elel #A
(B12]: %8| =6:4)

# 2. uisiol BRE RelE Ao o

6:4)2 H|Ho} AHNE EYSL A7 AWMEE
212} 1%, 2%, 4% A7bste e o g FAMNE
ARg F Al $HA JTA AEE AR

I Fdde B 49} Pk

H 4o AMES Hrlgol ujel $3FTus)}
433 F7hshe Aog Hol ol5 T3 e £
et Aol 43 AME AMde ¢ S Utk
2y AHE 1%%E 378 de =325
80%°13t2 =& F97 B uid, A" A3
H&(5:5, 6:4)2 v|He} AHIE EF3L A7)
AHE 2% =g bl T2 2l AME-§
o 7 AAF R Al WA oM
HEE AAE AL F U Ao AN

AHE Hriee] fE olE T3 dEUS%
2149 & FA) ¥3lE dolEy 1Y 3, 49
#).

9 3, 404 B ulel o] A 9o AlHME
H7tol dEME & ZAx FQAHE B 5 o,
53] M, 9% HEs Hee 4%3EY He
AE o] Hrtz WA 7} 5:5¢
E¥)o) d=t&7 e} 20kg/cmPol g Wl Ekn
2, 529 BRVFAAAE AHE 78 RA0o=
o AZth

T3, AR &2 3 A3E EYHA AL

uj3e] £HF Free Lime ( Ca0 ; % )
33 FaE =0 e Ae 4E 2de F 999 TEY WeL
AH M) 0.95 sl Aoz ezl wERtg AM3le RO
AAE e 2.04 AIHE 71 2§ AxFo) a7} Ache Al
9% aas 064 3% sEunse) vso) taled ARE F7bgo)
99 Ao 086 £ UEYEFEe) wse] YAy 4PT AA
a9y 5%¢ 119 3, 48 wngdo M & 5 Utk
H 3. Huul@z Ut Meslo] +EARM WA
H| 8] : H)3 . %
AunEs HYZE FAL= FHAE 14% 7&;1 FAR= FARE

(kg/cm?) (kg/cm? H] (%) (kg/cm?) (kg/cm?) o] (%)

g 39177 3.1441 80.3 3.8116 3.2756 920.6

A A 0.9272 23 53 0.8651 B3 23

AR 1.2977 B3 23 1.2569 23 23

9 % 0.6432 £ 9 0.5869 53 %9

9 4 0.3240 %9 9 0.3150 B3 B3
—210—- KA SRR



B 4. AMEE HoIslo] ChEst AR SEHAY F2t

Hg) . A3 v . A3
3] 5:5 6 :4
qesEs Y= FAGE T3 Hd7= FRAE 3
s (kg/cm?) (kg/cm?) ARt (kg/cm?) (kg/cm?) FARRY
AW E 1% 2.5235 1.7133 67.9% 2.2869 14229 62.2%
S AlHE 29 16.8460 16.0216 95.1% 11.0347 9.4393 85.5%
AW E 4% 28,5113 27.8555 97.7% 17.6131 16.8786 95.8%
AWME 1% 24159 1.3059 54.1% 1.9915 1.3222 66.4%
AMHE| AME 2% 6.1051 5.2644 86.2% 5.8438 5.7133 97.8%
Al E 4% 16.9684 16.9259 99.7% 16.8672 15.8339 93.9%
AHE 1% 3.5919 3.3300 92.7% 3.5055 2.8429 81.1%
d Fl AUE 2% 14.2464 13.2221 92.8% 13.2547 11.6146 87.6%
AHE 4% 24,1968 23.7612 98.2% 17.0255 16.8214 98.8%
A E 1% 1.6835 1.2079 71.7% 1.6038 1.1018 68.7%
g 9| ANE 2% 5.7023 5.5084 96.6% 5.3655 4.8933 91.2%
A 4 14.5243 14.1176 97.2% 13.2400 11.5453 87.2%
30 memrens —— 20 -
N MA I oA
o Az A O AExE
. 0 O ES
NE- | e~ E ] ;] /// ; 1
O L P
> > /
X ERLE Ay
- ” P /
E T P
@ o yr / /rﬁ
o & / y 4 e ’
(- o : /
A ) { //
L W0 - /!
o 2 // /
(u} ) / /
e 0
: . /L
o> O
O O S
. o 5k
e 573 /,,? ’
= & i :
L. - i
=z = e 7 i
& © 4 !
g z 2 \
:ZJ = g |
I | !
2 % 1 2 3 4
CEMENT CONTENT (BY WEIGHT). ® CEMENT CONTENT (BY WEIGHT), %

T8 3. AlHE SR 149 24 ASHRETe 08 4. AME SS9 149 SR Qs el
o BAH o] TA|
(H]3]:X] %] = 5:5) (H]2]:X{ %] = 6:4)

128 H3W- 19927 97 -211-



30

29000 qu7
vpooo qui4

20 +

UNCONFINED COMPRESSIVE STRENGTH (kg/cm?)

L i 1 1
00 3 6 9 12

CEMENT ADDITION (BY WEIGHT). =

% 5. AME Holg 9 sWUTL Hlele 9
SARLT A

E 5. A{Eig|9] CBR (%)
\44%3194 5 ) .

3 A (AHEY 59 ¥
EgF oL # A #
10:01 54 |06 |21 |02 |20
¥ 3|6:41190 [195 |160 |215 |240
A'#|5:5]195 |230 | 175 | 260 |275

0:10 150 |210 |190 |770 | 100
o

A2 &4 st A3 a2 v se A3
ARQEFH|Q) 5:5 FE 6:4 B EHT A Ak
AAHg @7 At 4 CBRAYEES AAE 2
e 8 59 #oh

B 594 HRo] Auz EFF M
CBRE S EE2FA EEAE7IET 28td =2
AEAE BE =AA7IAS AHgel 310l Bad
AANHE 3 e Aoz ddEn.

5.d &
) EAA 48 A% dagRA=E 59 A

AE 5 fo% st 4%, 949 A8 5 PaE
Mesiug e 2 Hojuth

—212—

2) Aol e dEASA=e F/MEYe 3¢
Agojrie @A BEFE & AR U 4
7N bl Aeddye FEFU A
g AQE |, o)9} £ F=Fvl AL 3
HHE RfEE M3 99 BAEE QY F#
AUt

3) vBle} A3E 55 £ 6:4 A9 HYPu|m
oA M3 £33N WTEe g ddsy
Ao wEg AAg Rgu, UuA 474 89 ¢
HAar e Hgsls 2% Ax9 AHES Hrigte gy
=Y 4 Uk

4) H|3ls} A3E wE Algse ARG JHJE
|2 Egsl ARgEe Zlo] A|NENT %
FEZFAER) ade AL ¢ F Aok

ZAle 2

E Q7e $2aEAve] 2H7)xd7Te(EA
HE 90-16-00-08) A gl o)t o] Fo|H & W
o E Al de ZAE e nlolr)

B2 H

L M2, ojWs}, eA¢, “slgdbad AdsrEsl
o] ddAg2 Mo #go] B Q7°, @
2ot 2872788060747 BN, 19
90

2. AP, aEd 9 2<], “IFHIIER BAEHE Y4
©3le] EFAAY 50 @ A7, HHER
Belx=RE, #1073, A1E, 1990. 3, pp.115-123

3. H4A, 1Y 9 29], “ofAHeE Hee §
Az B4, itERYY =R, A114, ALE,
1991.3., pp.145-151

4. AW, 289, ‘Mg mRHEA 2 4
g2 #8288 9% v M HFEHY, of
HESUS=RE, A12¥, A1Z, 19923, pp177-
186

5 BE Rz, JIF #ic, s EIE EEoRER
IR OB & KBREOR A2 DWT”, 5210
+HE BB E, 1986.6, pp.1921-1924

6. Sherwood,P.T., Ryley M.D. “The Use of Stabili-
zied Pulverized Fuel Ash in Road Construction”,
Road Research Laboratory, RRL Report No. 49,
1966., p44

A LARSREE



10.

11. ¢

12.

Bl12E H3IW-

LRk A 2A, TRRIKO RS L ToF

BRI 3 R(£ D2) -FBEH XU £ b 2N
U RIK DUREEE-", 81700 B T 725
£8, 1982, pp.2665-2668

- BREATAE, dEgddM FANEY gE o
2% AF&SAAE Axtstn FAse 9w,

KSF 2329, 1976.

. American Standards of Testing and Materials,

“Standard Method of Making and Curing Soil-
Cement Compression and Flexure Test Speci-
mens in The Laboratory”, ASTM D 1632-63,
1972.

SR OETER A ABR 4 3A, “RRIKORE R
ﬁil_ﬁiﬁ 5EHEOHRT, F1906 +H T B
é} 1984.6., pp.1499-1500

FR ER, FE G T8 W CERKOB+H
ADFEHEMEC DO, $190E] +El.‘%"3ﬂm§é§@,
1984., PP.1501-1502
Thorne, D.J., Watt, J.D., “"Composition and Pozzo-

1992 91

13.

14.

15.

lanic Properties of Pulverised Fuel Ashes”, Part,
Journal of Applied Chemistry, London, Vol.15, 19
65., pp.595-604

Joshi, R.C,, Nagaraj, T.S, “Fly Ash Utilization for
Soil Improvemet ”, Envitonmental Geotechnics
and Problematic Soil and Rocks, Balk- ema, Rot-
terdam, ISBN, 1987, pp.15-24

IHE RE CTERKOR ST L R s
1 - TERROEE OBMET, 18 B T ATk
#, 1983, pp.177-178

Donald H.Grav, Yen-Kuang Lin, “Engineering
properties of Compacted Fly Ash”, journal of the
Soil Mechanics and Foundations Division, ASCE,
Vol.98, SM4, Proc. Paper8840, April, 1972., pp.
361-380

16. A4R, “=2373 M7 - A& 213", 1987, pp.
224-264
17, AMYE, "2 2ZAF F5 A", 1990, pp.59-63

-213—

(B5F 1 1992. 5. 1D





