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Development and Field Application of Fluid Filler for Emergency

Recovery using Bottom ash and Gypsum
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A-17H &S] o]RojA]a Qik, CLSMolf A7 = a2 afE I3 9 Y AeZ AsH:
MG AHhaaol A&3t IR nl= 2 ESE](ACI

Committee 229, 1994)0l X+ B, Sk, A|HE, F2to]

oA, B2 FAE AT 454 AZAZ T /574 2. X|digt= 0| iAol al 2ubsk

el =odH X =l
NeAE A7 A7, e st 24 7t
Sotthe d3ol AR 54 A e AetAIZte] Zof 2.1 X[HtehEe| Ho| 2l Q!
T2} o] SA 57 F Q7 3toll= A -go] ogg ¢
& 7HAl AL Qlth A RHgHEolgt AJof L2 Eo] ofz] FH 7ol olsto] A
oM ZaolM s 71E 54 A 39 2AHE 9he fRIsta | ANto] shajElo] 402 ks A4
7H*d6}11} Aot Mg 83 IFETLE F5AAIA o2 Ho"th(Ministry of Land, 2015).
£ 7Wdstaal sigith A39] vlF2 Refji) Yol HEEA] U =AA M F2 EAYshs AR o] 9912 skt
EO]D% O|5 AHE & AE 35S AAA|ed =gl 2 &4, oA st 7t 9, B oid, 1R E %
Aoz Helty =3F A3 My AGRAIER vy HIH /9 S22 & 4 Utk ol & AA5] AuEH
Bl A Rol7] wiio] FAAcr fEd 2oz iy WA= <2 1> (1)o] Uebdntel 7o) st4=3to) lc—,-g}i
tEo] B A7k 29 5 B2 2HE Flon 350 QIR #o] &4, AR g 5o Ashpet EAPE Al
HRYE A AFELE B3 27 ARANE 7Hs Sl Al A ol ¥ FHI FFZ FACE ANIIEO] WAYSHA Hr}, =
TP e i e R SRIES ARRARl EQME siaske wislE ujAd o) SR 37 U024 A|5HE ZAtet A8kt

o TDasnaged conmedtions

Damaged comtacts

Warural grounsd

3 Water
[Sand, fina grairsd soil]

Excavation bottom
surface
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A5k oraﬁ %Z}"é}%
471 n) g3 Aot47t AR o] LRE WA wiwo]

ol EAgst ojet F2 AYES <A™ 1>0ﬂ AHA| 3] e

ol 4851 ek, ol Wi €

o] FollA Fuioll A F2 —:;i%

S A EH Won(2001)2
AR FE3F A SIS AT AN HE Botod

Aol A Abgo] b5t A2S ©

(2010)& et Afersls AHIE

T8/ AeAE 7Estol mid F7shs Aes]E AREStho]
SUOIA AUIRFE TAeto 2 AejAl Bge] o] EHAHQl BAIS AT 4 1S Aolehs A8 stk 1
AHEE| L Qlek, AA] Bpg e ARretEe] WhAyeh ko] Holl gEiLet HF2AL HEolo] 5o AEe R A
BEARE oL FHogA A&e 227t 7hssAwt tda ARBO] HA Qlo] §5A AEAlol Tigh A1EL nlH|skgl
80| YA o Balre] A9 o] Brkseto A Tk =S FlelA A B 854 A B9 FEan
HHFE BT F 271490 ol o] gt ik A $RE Qpg7Izkel BRstel 71FET0l A Et7lol of
%40l e} (Han et al, 2017). &°l 3t
(7 1] 34 M2 dr s
Materials Purpose Title
(Fly ash) Flowable Fill Optimization of FIowat()\I;OI:II&ws‘lﬂilnll-li?ghgg)olume Fly Ash Content
Flowable Fill Characteristics of Unconﬁn.ed Compregsive Strength and Flow in Controlled Low
Strength Materials Made with Coal Ash (Kong et al, 2010)
(Fly ash + pond ash)
Flowable Fill, Dynamic Characteristics of Liquidity Filling Materials Mixed with Reclaimed Ash

Coal Ash

Foundation filler

(Chae et al, 2014)

(Fly ash + Bottom ash)

Flowable Fill,
Buried Material

A Study on Self-Hardening Characteristics of Coal Ash by Mixing Ratio of Fly Ash
and Bottom Ash (Shin et al, 2010)

Properties of Controlled Low—Strength Material Containing Bottom Ash

(Bottom ash) Flowable Fill (Won & Lee, 2001)
Slag Flowable Fill Characterization of Flowable Fill with Ferro—Nickel Slag Dust (Lee, 2017)
Waste Foundry Sand powder Flowable Fill A Study on the Flowable Backfill with Waste Foundry Sand for Retaining Wall
(Cho et al, 2000)
Water Soluble Polymer Flowable Fill Mechanical Property Enhancement of Water Soluble Polymer Pouch for Ground

Reinforcement (Jung et al, 2017)
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R 7Ht oz ot 5 e pH°ﬂ ojg A7 RS SAR A
A7 IS FES [7)5 AEE = 2 ol Bt
41742 Aol 7zt 6.0 ~ 12.49] WS VESES shoich
A HAIE 47170l ThE BRA S-S 20 54 A8 Al
AREE T BEeR S5 el the AT A I ATEFS MRS U AT 54 BT oS
ol Purs| oj2ojx| 1 Yoit E2o] TFo| S0 71FH AP 28% 71F 0.2 shgion] oju) o 0.7 ~ L5MPad] Z=
71 WL Ao Tl et AT n)Fa Aol S WASHES SSITHWon, 2001, Kong, 2010). 0| 71
O B QTN ERT aEHenA Asst Ang B B 7ol 3] dui A2He] Solsh Hiie Al FE
83 954 LA 7P At Bk e T 7HUARES 08~ L5MPal WA Aokt v gte
Aol ARE 43S ALgetn AR Fer ol BARE B 2/7%Y BRASE LA AR SN
ARgFoA LA FYUEE Fol7| W] AAHol o st} mEIU, HeAE EReHE Aol Bt X
1, 3akgel ujge Bo] $AHR BAGIE &b Ae A F FAY FE TS Bo) 1FHT, SABT, Yuruy,
o2 J|Uiet & glrk. A ZwolA MFel wFe man VI 4 SFOR FRAGON, B ATE 1FET
ol AZA S Koy o|E mjHA 2 AFE T AL 512E gt Bgior 27 A7 10em IR 3% EF7F 20
TAAA A ZoHs oisted =80] € 7oz BERItt = cm "9HA 9ol AFEE=E A FE ]t o]Hgt FS 5F
MRS ASTOT 2/ MEA BHAA 3BT A A BE TR F 4XIZE ol el 277k Btk (Seoul

7} 7V5 oA SFATH Metropolitan Government, 2016). ©]& 7|&o2 ZAX] A|

o2t B E o] g3lo] AFjet g LS NFEFE  WRE AIIFESE AT 2= B F RS VIE
5 ASAE LA ololl {5 *é AeAE NFEF LR 27 AT A7 7he e ARHZE oF 0.025 MPa
g oR Aestuat AU S Boto] ZEAS o (% 15ton ZHIS HAD T 27 FEE MY 1€ F=E
g Ao ng Bttt AYAFeRE A5AEZEA 015MPa olds SRE AT
2 Bkl e A 2719 713 =E S5,
A58 I £ 9l E2 AHT B4 e 43 HUAE
7V & Sle pHAIE 283 g5l tigh A& I
5t7] 917F 271 84X F S s (1) B2 A
84 AL Fe/de gHst7] f1st] KS F 259401
42 ERES £ oj7|sto] E29 AFS AAISIGIE M =&5T 54 A
A9 £2¢ ko] B3x2]E 200 mm ©]/do]7] wiie] oo
2 AfoME X %%%1 tRlgHoz Aot g g AR {5/ FEE A5t 30 %] FHINEE T
&3 454 A2AQ) A& 7HsA S AAstaa stk oo HIE HA FTMA FRAISE UHATIE SHIE =S5
et ARl EAS BASIE G54 A AdAZIR]  UTh AlE A2]9) HlE0] 70 %Y B 44 ~ 47 %] &
oAt BRANLSS wEolginh 7IFE T A5 st SH] HYoM Z2L o] BRAE TS, A5 v
A7z §EAT pH, 2719 A7 4= 5SS AAstl 801 60%2 B 40 ~ 44 %, A3 H]E0] 50 %] B¢ 35
o A AR S TH] AT 52X F(Flow)2 1] ~ 38 %2 H] HeolAd S22 Fto] FEAE WSS
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