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Abstrac

In this study, the engineering characteristics of CLSM mixed with GBFS and GF were identified to review the
applicability as a replacement material and further evaluate the recharge and field applicability as a joint filler material.
This study has resulted in the following findings. First, Using more than 30% of GBFS to replace FA enabled bleeding
control through improved fluidity. Moreover, it has been confirmed that effective strength and proper quality can be
achieved when it was applied as a refiller and joint filler material with higher early strength than the base material.
Second, When using more than 30% of FNS to replace sand, it was found that adding 0.3~0.35 of the AE agent is
effective for bleeding control through improved 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% of GF secured the effective strength and desired quality
as a refiller and joint filler material. Fourth, The relationship between the superficial level and internal micro pores of
CLSM from the curing process needs to be discussed and reviewed in more detail through further research studies.
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Figure 1. CLSM Application purpose
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Table 1. Physical properties of use materials

Density Specific surface area Absorbing ratio
(glem?) (cm?g) (%)
Cement 3.16 3,150 :
FA 218 3,370
GBFS 2.30 3,980 :
FNS 2.39 : 0.4
Sand 1.54 : 1.40
AE AE agent for mortar and concrete
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Table 2. Mixture proportion

fla Flow  Air

% w ¢ FA S GBFS FNs (mm (%)
Base 252 20 499 787 - .25 52
GBFS15 252 20 424 787 75 . 215 48
GBFS30 252 20 350 787 149 S 195 49
GBFS45 252 20 214 787 225 -195 49
GBFS60 252 20 174 787 325 - 190 50
GBFS75 252 20 149 787 350 - 180 5.1
FNS15 252 20 499 669 - 118 168 5.1
FNS30 252 20 499 551 . 2% 188 50
ENsas O osp 20 499 433 - a4 201 5
FNS60 252 20 499 315 - 472 204 49
FNST75 252 20 499 197 - 590 211 49
GF15 252 20 424 669 75 118 171 49
GF30 252 20 350 551 149 236 217 48
GF45 252 20 274 433 25 354 228 51
GF60 252 20 174 315 325 472 231 53
GFT75 252 20 149 197 350 500 233 54

Temperature 20°C, Moisture 60%, AE = Fly Ash concrete Admixture
W/B = 55%, S(Sand)/B(Binder, FA+C) = 152

(FA, GBEFS, ENS, G, ZA2AE WA &gsio] 1811 74
& AXSE S ABAIZE 71 vielrE 9ol Hrtoto]
30%7F ¢ v AL vl SRS AlgE o=
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Table 3. Use quality of CLSM

Use Test ltem Standard Limit Test Method
Building Flow 160mm ~ Once/50m°
Underground
Structures Backfill Strength 0.2MPa(7day) Once(3ea)/day
Civil Flow 160mm ~ Once/50m*
Underground
Structures Backfill Strength 0.2MPa(7day) Once(3ea)/day
Underground Space  Flow 160mm ~ Once/50m*
Filling Strength 02MPa(7day)  Once(3ea)/day
Footing Around Flow 160mm ~ Once/50m*
Backfil Strength 03MPa(7day)  Once(3ea)/day
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Figure 3. Flow test method
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Figure 5. Compressive strength test method
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Figure 6. Flow Test result of GBFS and FNS, GF mixed CLSM
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Table 4. Standard and test result of compressive strength

Test Standard Test  Test Standard Test — Test Standard Test
ltem  Limit«  Result Item Limt  Result Item Limit  Result

GBFS15 02 064 FNS15 02 019  GF15 02 0.55
GBFS30 02 079 FNS15 02 019  GF15 02 071
GBFS45 02 094 FNS15 02 019  GF15 02 0.83
GBFS60 02 116 FNS15 02 019  GF15 02 0.85
GBFS75 02 127 FNS15 02 016  GF15 02 207

* Underground Space Filing : 0.2MPa T (Flow 160mm T, Bleeding 3% ()
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&S 53 £ Alofoll 8% 2 o= vehirh
S|k Base iH] w7t WS A 02 uloltwo] Higt
AAGA A GBES E AEAIS] 29Jol| mhE B g
7} B3t Ao yehgth

3) GBFS®} ENSE 30% ol Etd o s v &-8sh=
AL AEAIE 0.3~0.35(%, kg/m’) SU5HH 854
WS B3t £ Aol faSH A= Vet
%3k GFE 15~60% 273 ot =l 4 355
AEAY] fa e 9 A FET} 7Rset A
2 SRI=| itk

4) FAT o)A WIS CLSMS] ¥ lAlg-=a) ikt
nAE=Te] PHAAL FE S A7E B9l Bt
A5 AES Fe7t ke Aos wkErh

o

g 9

CLSM=> thge] Atiithe 3 7|52 QPdsHAl 7
L8 < Sle A =l Aol & dreie
FA 91 :efjo] o] A=A GBFS 9 NS, GFY] 2871
BE R B8 ot =2 ¥ I 51, JaE U
EEZ 59 Hile R 23RN FgH8S At
FA1EE ARKIA sk, olF B3 Axel= v
AeAee] fa g P =2 A
CLSM =itiai8 9 Bag 1ot 7124]] A== ARkl
A} stolt.
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