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Properties and Applicability Evaluation of Control Low Strength Materials Used
Industrial by-Products of A Great Quantity
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Abstract

This study has resulted in the following findings. First, Using more than 30% of GBEFS to replace FA enabled bleeding contro
through improved fluidity. Moreover, it has been confirmed that effective strength and proper quality can be achieved wher
it was applied as a backfilling material with higher early strength than the base material. Second, When using more than 309
of FNS to replace sand, it was found that adding 0.3~0.35 of the AE agent is effective for bleeding control through improvec
fluidity. Third, When using more than 30% of both GBFS and FNS in combination, it was found that adding 0.3~0.35 of the
AE agent is effective for bleeding control through improved fluidity. Also, it was confirmed that proper mixing of 15~60% o

GF secured the effective strength and desired quality as a refiller and joint filler material.
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22T EHI|(ACI Committe 229)°14+= CLSM(Control Low Strength Materials, ©|5} CLSM)= A& 289 43S
83MPa oJsl& AojA|7] LA Hrlle Aus Fsta ArkVPCLSME] F AgARE BAHA Setolol4(Fly Ash, oI5t
FA7} F2 AREE T Qloy, 1 2&d 105 (Granulated Blast Furnace Slag, ©J5F GBFS) ¥ |22 1224 (Ferronickel
Slag for Fine Aggregate, ©|5} FNS), FRPHA 2 F2]HAA(Foam Glass) 59 2% AgF4ts 2 {722 S8 skeddA
50 =AY 2Rol2e Ago] o277 thert FEle] ABALS FA D 2o giF) AREH SR AR & 5 VR
Ao FA 9 mEo] thA] e =4 ZZE GBFS 2 FNS, 18] GBFS9: FNSS Ejld o= 883 GF(GBFS+FNS, ot
GPY EAES Bl tAl A=A H87FsAS HESIA gt Yot E2 9 o= &8 ZEZ(Pot Hole) 59
Hulg 9 35FHN2A FFHE 7/l delHE HESIIA gt
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B 9o GBES ¥ FNS, GFZ 283t CLSMY B4 H715 gJste] HEZEHTAHEM|EHE : 3,150cm’/g), FAE
KS L 540591 74% 220 EHA] : 3370cm’/g)}S ARSI 3 GBESE KS F 25630 744 351 EHA © 3,980cm2/g)/S
AFESHIAL, FNSE KS F 25020 39 E3EL HEUAsd I4ZH(LE 2.89g/cm’y S AMRSITh 5t B KS L
510000 F#3E YSFAE A8 F4E HE v dht A s ARSI

High X SAIA|, S
A5
|

AAHEF ke/m3) 20, f/a(FAS}F A SO 84HlE 1 ax= FA9F SO AAEA)I0%ZE gk, B3 S22

p

* SEUTE 53 wAEky

#% ING&ENG tHEO|A}, Fskabat
wox ZHUS R Oely ATyl AQws:, TeAL, FAXRH97421053@hanmail.net)
weer Friotuota A5 wa, SRR

_40_



2020 JiSst=2Hiz] ==&(H20a 23, Sl HI39F)

% 200£20mmE Bed] R HATpYS Ao PHOR CLMO) e HEH0R 2Hslgt R 13} e}
U1 G5t Az ol2d EEESO100mmE o8 AAISYEE SAAE AR, oFF AT 3,7, 14, 282
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W C FA S GBFS W C FA S FNS W C FA S GBFS | FNS

Base 252 20 499 787 : Base 252 20 499 787 : Base 252 20 499 787
GBFS15| 252 20 424 787 75 FNS15 | 252 20 499 669 118 GF15 252 20 424 669 75 118
GBFS30 | 252 20 350 787 149 | FNS30 | 252 20 499 551 236 GF30 252 20 350 551 149 236

GBFS45| 252 20 274 787 225 FNS45 252 20 499 433 354 GF45 252 20 274 433 225 354

GBFS60 | 252 20 174 787 325 FNS60 252 20 499 315 472 GF60 252 20 174 315 325 472

GBFS75| 252 20 149 787 350 FNS75 | 252 20 499 197 590 GF75 252 20 149 197 350 590
Temperature 20°C, Moisture 60%, AE = Fly Ash concrete Admixture, 15,30,45,60,75 = Replacement Ratio, GF = GBFS+FNS
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B ASoJAE= ACI Committe 229(1994) @ “f-55} A& o|& 7]’“ j5A(2008) ] 7|5t GBFS ¥ FNS, GF &£
CLSMY B2$ 9 Zejd, AZUSATAFS IASHE oz B4 B Askach AgdEe 13 13 2

Flow Test Method Bleedlng Test Method Compressive Strength Test Method
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GBFS ¥ FNS, GFE &9t CLSM9] 447 EAd A 19 29 Ztf 1802 HE GBFSE £93t CLSMY] 4%
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& Badkfiling Materiel 0 DPa(TDas, CLSN Use Momual Sandesd | £ Buckfling Matoral]:0 2MPatriey CLSM Vo Manal o 25
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Base GBFS15 GBFSSlO GBFS}ﬁ GBFS60 GBFST75 Base FNS15 E‘NSS_O FNS45 FNS60 FNS75 Base GF15 GF30 GF45 GF60 GF75
GBFS Mixed Specimen FNS Mixed Specimen GBFS+FNS(GF) Mixed Specimen
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