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ABSTRACT

In this study, laboratory tests were performed to evaluate for new filling materials (ZA—Soil) for bored pile that were developed
using by high calcium ash. As a result of laboratory test, the uniaxial compression strength of 2 types of ZA—Soil are shown
68.0% and 64.6% compared to ordinary portland cement. And it have a suitable flowability and environmental stability.
Also, after 28days, uniaxial compression strength of material mixed with soil and high strength filling material (ZA—Soil 1)
for bored pile is 1.10~1.23 times bigger than material mixed with ordinary portland cement.

2 X

T T8 feT 2YE 9 1% ARAE Fgsto] et A2 Wiy HE2 FHI N(ZA-Soil)ell Hist dE
7¥et7] Y AUAES AAE e, BE TENTARESLS] v ug s AAEISITE AuAlE Ay, viddse] v
HIGNZA-Soil )T AFE FHILYNZA-Soil 2)9] FHFAEE He EENTAE tv] 68.0%S} 64.6%<] 5102
b, A 549 S48 ogAdS SRty Sl Ao YER) T3k vl wEe] v E g H(ZA-Soil
DS & Azl TS A9 A 28U AEHATI HE ZENTAINES AR 359 A&7l vlsl 1.10~1.234)

2 Zo® et Arsnads)t 953 Ao yehdth

TollA
7]

N ol R

£t e riz

Keywords : High calcium ash, Pile-Filling material, Laboratory test, Uniaxial compression strength

DOI: hitps://doi.org/10.12814/jkgss.2017.16.4.013
ISSN: 2287-9528(Online)

=

—

1. M

AR AO] FEE A I3k AFo] o]l
AL, Fu o] Aslel whE Qake Hasksha, 1
2] QPgAe B st 93] BE2E AR

(e}

She AkelZ 3715t ik W1 2E dAeks B

Received 7 Jul. 2017, Revised 23 Oct. 2017, Accepted 3 Nov. 2017
*Corresponding author

Tel: +82-10-8721-7417; Fax: +82-63-270-2421
E-mail address: sculptart@jbnu.ac.kr (D. S. Cho)

Aol 2] AHgo] ofeie ©
Fo| F& o|zolx1

TRl A9, Ak



w7el] 98] ARERS Felska glo
A= A|H E(OPC, Ordinary Portland
Cement)7} Al %_J 72 ARRET QI AJHEE A
Zof| AMEEE BE ZSHEARES] 79, AL ol 4]
OF 1,500°Co]/o] Iof|A| R3el= AAdFH g Qlst
of thFe] oAt a(COL)E HiEsH ] wimoll 278 9fsl
QLo 3} QlAElL glowd, ofo] mket - o) AHlE
AP AHE AL S olaishekie] 715
< o5 714k Aagekm olek. e ore] ol
L 4111"4&/\}% ERIkaes /\l‘?i O] 7lol| thgt ﬂ?ﬂ
X

iy

4g§ o]
€

20211 Qo] 71& AJHE o] AAA 2 3k
B3 2 9l AHE diF|Ae] o] Hast
(Lee, 2012).

Sk, She o]

)
>~ O,

o

RU.J

]

1

I

it

A9 2 F-AekBituminous Coal)¥}

e ESIREY o] A ofel el utet HE S
Q] o} el Subbituminous Coal)2 AMESI= A7 A}
F7ISHEL Uk o] 23 ARl R, 78 R $
Aol ot FaFe] AaL, AEe B fReh(High-Sulfur
Coal), 21 AFE(SRF, Solid Refuse Fuel) 5 t}efst 71414
=2 AREN B0l 7Tt 8 55 B da
A shEae] AA7F S8kl It Woo, 2015).
a2 & f55 B Adadas A8dske A9 7
Z9] Aag2lof| vlg] CaO gego] tzo} Fly ash HFAHY]
TFAKS L 5405)0f RhabA] Zsto] A&-§Eo0] A=
Agoln, £8 §5% BT NL4 ALY o

Tgtol e Mg L] 51 olZA-Soil
o) 3
I=(OPC)2}e] ¥l
oA AN

HsA S

=2
=
ot
>
=
>
oot
C o
4
o
ol
ol
s
K
=
i
|=)

o)

F

S
i
S~

]

ro4n m
(o] rE
=
oZi

B AAlslo] e
AMES 15 Slat A

0|
i

Table 1, Chemical constituents of materials
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Chemical constituents
Material
Ca0 SO, AlOs Fe0s MgO SOs
ZA=Soil 1 51.80 25,50 10.40 0.72 222 775
ZA-Sail 2 56,40 16.20 9.01 8.56 2.83 1.85
Ordinary Portland Cement 67.10 18.50 3.76 1,96 2.38 3.84

14 BIEZAERIASISEREE Hi16H H4E



Table 2. Physical properties of soil

Gravity Liquid Plastic Particle size distribution USCS Vdmax Wopt
specific limit (%) index (%) 4.75mm 2.00mm 0.425mm 0.075mm (KN/m°) (%)
2.639 332 Non Plastic 86.8 76.9 555 335 SM 18.59 1.1
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Fig. 2. Compaction test result (D method)
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Fig. 4. Making process of specimen (Mixed with soil and pile—filling material)

Table 3. Mixing ratio of binder materials

Binder material Mixing ratio Water/Binder Curing time
(Binder slurry : Soil) (%) (days)

100 : O 50
100 : 50

ZA=Sail 1 100 : 60 83 3,7 28
100 : 70
100 : 100

ZA=Sail 2

Same condition as ZA-Sail 1
Ordinary Portland Cement
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Table 4, Test result of compressive strength

Binder material

Compressive Strength (MPa)

3 days 7 days 28 days

ZA=Soil 1 558 18.00 24.80
ZA=Soll 2 5.64 16.51 2358
Ordinary Portland Cement 8.00 18.04 36.49
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Fig. 5. Test result of compressive strength
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Fig. 6. Test result of chemical shrinkage
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Table 6. Test result of Flowability

Table 5. Test result of Flowability

Flow value (cm)

Binder material
Radial

26.75
28,05

Vertical
22.35
26,60

ZA=Soil 1
ZA-Soil 2
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Table 7. Test result of compressive strength

. _ Curing Time Mixing Ratio (Binder Slurry : Soil)
Binder material
(day) 100 : 50 100 : 60 100 @ 70 100 : 100
3 17.0 MPa 16.0 MPa 13.2 MPa 12.6 MPa
ZA=Sail 1 7 21.1 MPa 211 MPa 18.5 MPa 18.4 MPa
28 22.8 MPa 252 MPa 23.3 MPa 21.3 MPa
3 4.9 MPa 7.6 MPa 8.6 MPa 7.8 MPa
ZA=Sail 2 6.0 MPa 9.9 MPa 11.0 MPa 1.0 MPa
28 13.2 MPa 16.0 MPa 17.0 MPa 15.3 MPa
3 12.5 MPa 13.6 MPa 14.9 MPa 14.3 MPa
Ordinary Portland Cement 21.6 MPa 19.1 MPa 20.7 MPa 20.9 MPa
28 20.3 MPa 20.4 MPa 20.4 MPa 19.5 MPa
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Fig. 9. Test result of compressive strength
(Slurry 100 : Soil 70)
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