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Abstract

Recently, many researches on bottom ash which is produced in the burning process of power plant are
actively performed for its utilization for soil-subbase materials. In this paper, bottom ashes from 5
different power plants are prepared and several tests including compaction, CBR, and tri-axial
compression are carried out for mixed bottom ash and weathered soil considering 3 replacement ratio of
30%, 50%, and 70%. Through the tests, CBR result over 20 are evaluated without plastic property,
which shows availability of subbase material. With higher increase in replacement ratio of bottom ash,
CBR of mixed soil increases due to the higher mechanical performance of bottom ash. However,
replacement effects of bottom ash on friction angle and cohesion are evaluated to be little since bottom
ash plays a little role in rearrangement of mixed soil. Bottom ash with a good mechanical property is
evaluated to have reasonable bearing capacity which shows a good property for subbase materials.
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Table 1 Chemical composition of bottom ash (%)

Area | SO | AG | Fe | TIG: | GO | MO | NaO | LA

DH | 5028 | 2412 | 341 | 082 | 302 | 192 | 1.04 | 128

BR | 4552 | 2751 | 571 | 094 | 298 | 092 | 144 | 98

SCk | 5029 | 2409 | 311 | 084 | 305 | 127 | 135 | 132

SC | 4900 | 2513 | 574 | 092 | 260 | 078 | 155 | 153

TA | 5057 | 2246 | 329 | 08 | 316 | 116 | 139 | 129
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Table 2 Physical properties

Sample density | PL grading curve USCS
@) | -LL | No.4 | No.10 | No.40 [No.200
Weasgfred 267 | NP | 0.40 | 2493 | 1.92 | 1.04 | SM
D.H.
(=3 265 | NP | 96.5 | 674 | 42.6 21.9 SW
B.R.
(1) 264 | NP | 96.2 | 76.6 | 264 0.7 SP
(i;;) 265 | NP | 90.0 | 71.5 | 29.1 1.1 SW
| g MY
S.C.
(1320 265 | NP | 83.9 | 635 | 23.2 0.4 SP
T.A.
(ejoh) 265 | NP | 90.6 | 60.0 | 10.6 0.2 SW
. .| 2.64
Mixed soil | - 267 NP | 90.0 | 71.5 | 29.1 1.1 SP
Sieve opening in inches
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Fig.1 Grading curve for test soil samples
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Fig.3 Maximum dried density and OMC (Type D)
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Table 4 Range of CBR test results (%) ment (bottom ash : weathered soil)
ratio 30:70 50:50 70:30
Weitggred DH. | BR. |SCP. | SC. | TA. Type (Kf)a) (?) (K;a) (?) qéa) (?)
ratio % DH
0% 15.8 — — — — — (%sﬁ) 9.4 30.1 18.4 28.5 4.8 29.8
30: 70 - 26.9 | 27.3 27.1 264 | 27.1 BR
50: 50 - 273 | 274 27.5 269 | 274 (5]_.‘%;) 59 SL1 142 317 98 305
70: 30 - |ore | 215 | 217 | 212 | 217 SCP.
100% - 28.1 | 28.3 29.1 28.8 | 28.5 (=) 105 215 52 298 50 306
(Z'%) 15.8 28.8 18.4 28.5 3.8 30.3
50 - TA
::z:: :2:;: (F/H'?j) 15.0 26.0 9.7 30.8 6.6 315
OEZ gHe| 70%
40 |OZBE| 100% - — — — — — — — — — — — — — — — — — — — — — — — — —

E3E 3l 2y
(%] & 0%)
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Fig.6 Test result of CBR in mixed soil
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Fig.10 Mohr circle and stress field (S.C. soil)
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Table 6 Specification for subbase material

Type
Items Reference
Inner road | Upper road
Maximum size | 1,154,300 | below100 -
(mm)
Modified CBR over 2.5 over 10 KS F 2320
5 mm sieve
passing ratio - 25 ~ 100
(%)
vasing rats | - | 0. | KSE20
@ KS F 2309
plastic index - - KS F 2303
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