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SYNOPSIS : The purpose of this study is to present the application of WFS co-mixtures for
retaining wall as flowable backfill. The fly ash, generated at the Tae-An thermoelectric power plant,
was used in this research and was classified as Class ¥. Green Sand, Furane Sand, and Coated
Sand, which had been used at a foundry located in Pusan, were used. Couple of laboratory tests
and small scale retaining wall tests were performed to obtain the physical properties of the WFS
co-mixtures and the possibility of backfill materials of retaining wall. The range of permeability for
all the co-mixtures was from 3.0x10” cm/s to 6.0X10° cm/s. The unconfined strength of the
28-day cured specimens reached around 550kPa. Results of the consolidated-undrained triaxial test
showed that the internal friction angle is between 33.5° and 41.8°. The lateral earth pressure against
wall decreased up to 80% of initial pressure within a 12 hours and the total lateral earth pressure is
less than that of typical granular soil. It was enough to construct the backfill for the standard
retaining of 6m with just two steps, like fill the co-mixtures for half of retaining wall, and then fill
the others after 1 day. The stability of retaining wall for overturning and sliding increased as the
curing time elapsed.
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[ 1] Setolod 2 7 AF2AY seby x4
Si0z | AlO3 | FeoO3 | TiO2 | MnO | Ca0 | MgQ | K20 | NaxO | P.0s ! L.O.L
Zalojell4] [160.33]24.78 | 3.82 | 1.06 | 0.00 |239| 0.84 | 0.86| 0.59 | 0.50 | 4.84

AEAL 18074 7.92 | 2775 1022 0.00 |0.71 | 048 1227 | 143 {1002 | 3.46
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FEEAL [8150] 531 | 141 0.08] 0.00 | 0.16 | 0.00 [ 2.91 | 0.59 | 0.01 | 8.01

% L.OI : Loss On Ignition
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A g Z710 ANE7F A7 5 8 (Self-Leveling) 2 HE ¢ F54S 2A st $23F EA4x o
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23 Ay AL A4 RIPEZR AR [19 219 Zou), ExE 100cm x 52cm x 50cm(7} 2x
AZxEoDY 371% 7}2“:} &

22 o}APB(=H0mm)SE Hol o™, YA AFEAg} ¢
Ak e Zu3 Ade AYA Wl wASA Uk
AW A HEE AN A 22l &
oA #BAE PYu HYe AUk Exo see o
nHge mxlzsm A3 AEAE vt=n EFAE
o BASA Stk AL B4 T B F4A

of AeWAE AZsAt
€ Aol AHgd 2¥HAe A71E 50cm X 52em(E
ol x F)oltt. AHAL FW(t=Tmm)o|™, WIY ZFoz
T : BAsdch 28 By WAd 224 9 sFAgd
(29 2] 23894334 S FAY T AEF ST AAE HATIANA

-421-



o2 Rasdch WAs HFAYR ZUAe] 24 2 ANEs FUPE AL PAS] 9
37 dend HAd 2 % A2 $Hoz Imo S¢ VEAL, RPN Wy Gzdgde

A= STk B¢ =Y 4A PSP WE Yo a RS AR 4AS ddoan
Ao Fge FPELL 2H57] Ash 94 Ao] VBB 549 2oAe ExEd

EEE

dFe HoFets] As) 4A LA Yo wygoz *é_xls}%iﬁ} 2=4g E'ﬁb—%zﬂoﬂ HA® F 8
FHYRE 2EA0) AN FFALH AN B3 qA%e Aol TAHA FES 8] A8
o @z WAl rold] olaYMe N F B 2= IAANAY. 2=AL HAF 1AT F of
=

dus mdﬁQ'”@Zﬁé%%ﬂﬂﬂv%ﬂﬂmWQJ%%aﬂ*ﬂQ-rﬂEEE%ﬂﬁﬁ%
ek A st HAR F HAstE HAY A 2 SR AAE S48 st wAe A Fgd)
z}7z} 278¢]l LVDT(Linear Variable Differential Transformer)9} 2712 ¥ @lAvlglE Mx& Q). (29
317 [2¥ 4le 74 R GAFE o83 22445 RS BYFEY

[29 3] AF¢E o83 ==4 JAAFAAA (29 4] 949 3

olx
2
lo
&
ku
[
2
2
o

42 A7EH

2 AFAE T bAY 498Ee o 8se Ryewe Beat U 23 2 A4 Fusq
O IR PoE ANHAAAALY L o] AT o &S BYAYNA AN ARG Ao YA A
de 48970 2 ATNNE 14AYL 712 +98 ZFADPAD SASA FusAT o
AYe ¢ g Egl 278 AsHez 2HAVN IAE 2719 Ege] SH Feaw
AeiH oz oFzhe] WG Fo $¥o AEAE EQY T7|E ZASAUL 2 Agro] wal S 3
AeAt FEFE AAE YoIIES ANHI HHAE AN o] AYe] F2HL o H3
§AE @ Gol sl g0 Hese B 218 A%, TC 2 AT oW AR
54 F GHOR A% ZEZVN EQARENE 2AsE oY AYH WAUYARE o Lol

0

gulol YN, 3 ARet wdtolgel G RN RS FYAAD, o) AAE TAZ 7 WA
B4 Eolg AU F, 19 A% Fo 24842 AASE Y & AestE Fug A= 1%
9 2488 wol® BAHE APlDh

244G E AR 299 AF 2 FAALHAHS WAL o83 ARy A8 1AdPHE
e FUAZ Urol HASAS BHRATG 24 dYIMY 78 ZFNE RS GAz ol
$AsE AQAA W Egtolgith S¥el HALAFT vAE FAA HAL 7] AAME, 14 A
Feo} AP AWAA AARTHE FF ATZAL F VASE 249 AFAALY A HHo) B
ool AAEA BHHZ A% $¥ E @ AABAS ¥ AL 4 Aok AAYMAR o] myA
42% 2 dUUY STAXNE o4 AA ¥ GAANHL A8 Holst 6me R g o)f
H, AR BEO U XA AMAH NFTUARL B4 A5G Bolrt 13 BAA o} 36mol T
27 BAA o 24mPEE FRHUT. ole @ AYAEARE oL AN TAZ 2% PN E
2384 molo Ay Uro] 29 F% FUAZ Uro HALAE BAsAL 2 BHuAE Fol
6m3l 4§ 2ol WES SFolFol Y AY AEE FYFAUT, Y SHAA0) LA A5 2
32 BAS o2 @ o) §2 T Aol B dTo)A £9s5h

-422-



43 AS1FA N A ] 2P :
MY R JFAo) dE EQAZET 7 HFEAY HT AN AT AFELHAAMG Zo] F=2
HAe 4EE A 1 FFT AL ol WAY ZA7e Aol FHAFE wE A HFEA E£F
Ao FRAEARIY FA Aok & ZHEFEA vt 8§ 2] #As e g2 dWjFFEez A% HA
$9 F£2AE, adz HAHY 7] B FFo g 7] Fxe HdTHIA WYo] FiFd we
HYFARY F5F T3 TAC A A2 FAAY A M A3, AYAL EFAL ZEEAL
o] &M E2 Jepdth. FAAILA wE A9 F9 gE EYL #ide v §HE Yy,
FEISALY] A S Mg FE WHAGS BAEH
Zolyl AN EQtAA B AFd ARE 754 FAMEAY F8F AuFEY S Y
A2 G 270 Holg FFEAF AlZre] A wet Zxrt LdHE Aotk FAA T
wel 238 eH e 45cm, 145cm, 24.5cm, 345cm 2 445cmoll FHE3E Eel AL
FALELS o]&3t. FAYELY S FHE FHEYE vgddA Y HAgdz gy oz YFE o=
Hold, AAAHA AFEHoLZE FEAHAZAY BAHAF o 6412 AZ AYA §YFZ
e EQte] 80%0l4d FaEE AE HAFET o wE EARALEAE FEAASAE Y eUE
Zo U E o, Ex SFEEH ofARES BT AITFY o] st HI;, £ AF JF
4 w5 AR Jdd EYAEAES @ Ydede Ao dddd E¢Fe AREadE AR
HFEA Y] ZFo wat 7re] Al7HE xolE HoFEoh AIANEIREF FZESAIEFTE[IY 5]
W EGAZET 3] 1Y oldo EYL A dAFSHA HUY. FHAY A= Aol ARF
of wal fREE Ede] AAHATW, HAALY 290 dAHoz F o]RL ALAE S FAMEHA
J7Ao] 71 & FEAF gAdzxV] A o wE AFo2 Ady HAANRAG e 7}
a1 $EIF 5o 9oz Addn. APAY] A HEYE RS Rl FAo] wI Y
Q2 ttE Ao B e EQQAR EH7 A JER
FAAE glolot EQREA : [1¥ 6] APAL EFE Hold w8 FAANNY FALELT B
AL BAFEH. AAAHA AFERL F3AFAANLAY G43F EQY Irie ASFYY Exndgds
oFZt F& g BAET gy, 71EY FHAMIAR olEHE Fo AlEART Z7)d g8l
&3t Egol e AS & F Udh BHAERAF SPSE o 2 EYL 2F AFUHE 43
< T 289 AEE EE ARY BT 54 AARFAY BAF 4 1240 AT AFEAE 9o
gt EQe ARREe] AZHE A& B F Ut ol 9 A, F A9 FFo o o
A4 23 AV U AF Y AAAYL FEA AAFAe A Eole BlHFE AIA 7o)
FEHE e Ao AI¥ F UL, 27]9 ¥ A FAE 9AE AT HAH, QLA
B gue AN E A 1S Aoz wddr.

2 o oad B

=

HolY S EU-YYAIZHZE|EA})

SRHUER (ch/yH)
Sirvalrys. Py vy prp— 020 0.00 020 0.40 0.60 0.80 1.0
—8—dh5cm  —A ARUNS —O— BHRENS : v T

= : -\ STy
—0--0.5%
i

E

§

* oew ~ ' e
5 E 3%
or]] N o] —O—6% ;
w 040 5
o H A
X : . A
o o %2_1 N
o+

4 o
8 8

T

|

|

|

)

i

2Y712HR) P e

[13 5] Zolol & FAXBFH EQHBA (29 6] FBAT & o] ExF B A
(ZE =A}) (BB AL

-423-



44 3509 292%

Ate] BE AFUY R EGASF - I AFEAY HYE AYH A I A¥HE 2y Z G5
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ot MEYO|EAEY HAZHe A LHH 1YAEH Eo] 80% oA AUt

(4) 297 EHAE S HE3 AFAHAFY 20842 A% 1A A S A FLstE Eqte] Ay
= ALE #FEAY FR0 ge ZA O FFE 2t APA AL 1edE AeAe 3%
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