Journal of the Korea Academia-Industrial http://dx.doi.org/10.5762/KAIS.2012.13.3.1385
cooperation Society
Vol. 13, No. 3 pp. 1385-1390, 2012

HLEOIAE o83 B3ASE FAEA

Eco-Friendly Backfill Materials with Bottom Ash
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Abstract Couple of laboratory for controlled low strength materials with bottom ash and recycled in-situ soil
have been carried out. The optimum mix ratios for 4 cases with flowability and unconfined compressive
strength were determined. The optimim mixing ratios were 25 to 45% of insitu soil, 30% of bottom ash, 10 to
20% of fly ash, 0 to 3% of crumb rubber, 3% of cement and 22% of water. Each mixture was satisfied the
standard specification, minimum 20cm of flowability and 127 kPa of unconfined compressive strength. Two
different curling methods, at room temperature and wet condition, were adopted. The average secant
modulus(E50) was 0.07 to 0.08 * qu. The compressive strength at wet condition showed 10% larger than at
room temperature. The range of internal friction angle and cohesion for mixtures were 36.50 to 46.60 and 49.1
to 180 kPa, respectively. The mixture with crumb rubber(case 4) showed higher choesion and lower internal
friction angle than the others. The pH of all the mixtures was over 12 which is strong alkine.
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[Table 1] Properties of In-Situ Soil

uAIsto] Al gshac:

5 2 5 2
ZYA 12.35 mm ISAS 5.681

Dio 0.22 mm HEA P 1.181

Dso 0.57 mm #200 51} 1.51 %

Deo 1.25 mm H]= 2.701
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[Table 2] Properties of Bottom Ash

= Azt FE Azt
R 1L5mm | #5744 G 3.19
Do 094mm | ZEAZ, C. 1.17
Do 1.82mm #200 Z3} 0.7%
Do 3.00mm )= 2.240
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[Table 3] Specification of Foreign
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*ASTM(2004), National Ready Mixed Concrete Association(2006)

(& 4] A71E
[Table 4] Target Specifications
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[Fig. 1] Flowability Test

—

ofol #5150 52:?‘;.

1387



S/ 4ss)=ma] A137 43S, 2012

®
o

o] %72 Somm, %ol 100mmo|ck
AH2 A5 FAAE S 150] §le dHE o
Z3t0] Th7] A7l APoR 2 WY S 2%
She, md Ao ARgeg Ageis ol 34
A AAE W2 E59 5 05emx10eme] BEo
Hoj 39, 79, 2895 98 AJA KS F 2314(5-9] =9
EAE ) E F85kUth AP A= & 60 YERS
ok I8 2& 45U E(q)S M AG(Es) Y] it
AE Uehd Aoltt. 28 32 P o dE5S=
AEEAS BolFE A0, S84 AFIFE
Are ok Azt ol visf oF 10% = IA ZHH
At
[# 5] 4=gn 244
[Table 5] Optimum Mix Ratio
e @Y | vHE | Egfe] | LE o
PR A= HEA Al Al Hu) /\]D“E‘ =
e =2 gi OH‘r{ OH‘r{ o=
Case 1 45 30 10 - 3 22
Case 2 35 30 10 - 3 22
Case 3 25 30 20 - 3 22
Case 4 32 30 10 3 3 22
[H 6] 45U (kPa)
[Table 6] Unconfined Compressive Strength(kPa)
oFAN O]
g 49 30 | 79 | w4 | 39
Case 1 319.8 436.1 726.0 754.8
1o | Case 2 297.3 412.8 720.0 734.0
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¢ 6 | Case 3 345.6 416.1 679.5 685.3
Case 4 247.3 398.4 697.0 663.6
Case 1 309.1 480.9 616.1 670.9
20 Case 2 260.8 413.8 413.1 488.0
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Case 4 295.1 518.0 5354 652.0
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[Fig. 2] Compressive Strength vs E50
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[Fig. 3] Compressive Strength by Curing Condition
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[Fig. 4] 14th Last Triaxial Test for Case 1
[E 7] 4224925}
[Table 7] Result of Triaxial Test
=47 W] A
= a b °
ST E Zt @ ()| ¢ (kPa)
Case 1 0.69 73.2 434 100.8
149 Case 2 0.73 46.5 46.6 67.7
FEF | Case 3 | 069 | 669 | 439 93.1
Case 4 0.65 121.5 40.6 160.2
Case 1 0.70 86.4 44.5 121.2
1401 Case 2 0.70 63.9 44.1 89.0
oot | Case 3 | 068 | 1049 | 431 | 1438
H1C 0 O
Case 4 0.65 115.0 40.2 150.7
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Case 1 | 065 | 722 40.6 95.1
2891 Case 2 | 068 | 362 4024 49.1
U | Case 3 | 067 | 619 417 82.9
Case 4 | 065 | 858 40.5 113.0
Case 1 | 069 | 952 438 132.0
2891 Case 2 | 0.69 | 785 435 108.4
FEFY | Case 3 | 074 | 66.1 474 97.7
Case 4 | 060 | 1452 | 365 180.7
[¥ 8] pH AHZ}
[Table 8] Results of pH Test
OFA 7 _
oo 1 Hi g2 & 28%
Case 1 12.26 11.37
Case 2 12.31 11.67
Case 3 12.62 12.19
Case 4 12.59 11.97
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