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SYNOPSIS : Controlled low-strength material(CLSM) which is easily excavated and also known
as flowable material, is commonly used as a backfill in utility trenches and other applications. In this
study, a rapid-setting flowable material a kind of CLSM made with a field soil were evaluated by an
experimental study. The properties ordinarily desired from the mix are: (a) flow under gravity; (b)
hardening for early workability(after 4 hours)and cover; and (c) ultimate strength low enough to
allow ready excavation. Fluidity of fresh material is evaluated using a simple spread test. Hardening
is measured by a mortar penetrometer, and these values are correlated with unconfined
compressive strength. It is desirable to keep the ultimate strength to less than 5.6kg/cm® somewhat
less target strength is selected for the 28—~day value.
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(18~30cm)& 7|&# X & w=at= W/C7 1879 238%0) A et} o]4e AxgRE £AAE 13}
A lkg & 6g¥ E¢a, W/C 187~238%E 71F o2 Au/A42 X9 & Agtste] £ Algda v
FulE AASAG B 205 A AFE nlgow A" B Ao wl@uE JERAAT.
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[As T % No. ARE®) SHA@ | WO
SW-1 53.3 11.0 212
- SW-2 53.3 16.0 186
SW-3 53.3 18.0 165
SW-4 53.3 20.0 149
SM-1 60.0 13.0 207
., SM-2 60.0 13.9 192
SM=3 60.0 15.5 168
SM-4 60.0 17.1 150
SC-1 135 17.0 231
o SC-2 135 18.4 207
SC-3 135 19.2 195
SC—4 435 20.0 182
ML-1 38.8 16.9 263
ML ML—2 38.3 17.4 241
ML-3 38.8 19.9 208
ML—4 38.8 21.0 191
CL-1 32.4 19.3 251
L CL-2 32.4 20.0 238
CL-3 32.4 20.8 225
CL—4 32.4 216 212
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wa | WC@) | meAn@e) | A el e
SW-1 212 14.0 53.3 228 | 321

SW-2 186 16.0 53.3 19.7 27.7 64.5 0.00
SW-3 165 18.0 53.3 18.8 27.6 42.7 0.00
SW-4 149 20.0 53.3 18.1 26.7 45.0 0.00
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H 4. wighol] B 54, £dZ 29, Y9 AE Ad3EM)

l o b e Sl = " 54 A8 Lz Held &
He W/C(®) | 2SANER) | ASEA () JHS(em) |ASTM(cm)| ZEf(cm) (%)
SM-1 207 13.5 60.6 22.1 35.7 70.8 0.028

SM-2 192 14.3 60.0 21.3 29.2 80.0 0.035
SM-3 168 16.0 58.8 21.5 28.8 52.3 0.025
SM-4 150 17.7 58.1 17.5 25.5 48.3 0.011

3) SCe 3ix =8hAlg Zul

54 AN A, W/IC 231%2 A9sli 182~207% WA BF wFss Aoz Ewtch
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Ws | WO | A8 AE(%) | AR e e ey | B2 S em) (%)
SC-1 231 170 135 291 36.5 79.0 0.00
SC-2 207 18.4 435 21.0 28.5 68.2 0.00
SC-3 195 192 435 18.1 244 70.3 0.00
SC-4 182 20.0 435 14.8 218 48.1 0.00
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ML A9 A4, ot x5 A4 o, 2 FANA 25 71EA F-FEe 437 e
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Hlj < wiC 31517 1) & e SEQAE T
W | ) (%) (%) JHS(cm) |ASTM(cm) | £ F(cm) |

ML-1 263 16.9 38.8 23.8 33.6 85.3 0.000
ML-2 241 18.0 38.8 21.1 31.9 79.0 0.000
ML-3 208 19.9 38.8 15.8 22.4 49.3 0.000
ML-4 191 21.0 38.8 15.3 19.9 44.3 0.000
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CL A29) A% A%, B A@olAE 2ug 24477 A4 A4 2 gl nskAze o
g 14~16g & A7AaA. A9 4% 4549 &
W, A WA FEAe BE BEeE Aow Y

E 7.9 e §54, £EE 29, B9 AE AHCL)

3! o X Al 5] Znal st R =Y
gi} W/C(%) | 318k 1] (%) | A& E M (%) | % A A (g) JHS(;r]n; Oﬁé’?l\/{(cm) %—gv“;(:n1) d‘?%ia |
CL~1 251 19.3 32.4 13.78 17.8 26.3 63.3 0.00
CL-2 238 20.0 32.4 14.30 16.8 25.3 60.5 0.00
CL-3 225 20.8 32.4 14.86 17.8 24.3 57.0 0.00
CL-4 212 21.6 32.4 15.47 18.2 26.5 65.5 0.00
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4.4 E5AH B

57170 AZ(SW, SM, SC, ML CL| 54488 Al Wible] 348 A5U5AUS 5T =
dez =AW K 4N, 289 FAS FEAEE QNSRS AR FEASE
2.12X1078.49X1079] WSIE Ehiglon v 3 el 2 ek G 4712 2, A%
543 ackd) @ Aol Rolx @& AoR waHth T, e FEH AL FHARY

1010 7cm/secd) B0 2adgs AAdE R,
E 82 7t AlR9 FHA wigvd & F5AY 23S Jepddth

X 8 FFAY 27

AgE=E SM-2 SC-2 [ ML-2 CL-4
EFAF(cm/sec) - 4A17F FA] 2.12X107° | 2.02x107° | 4.19x107° | 3.78<107° | 2.55X10°
E2 A% (cm/sec) - 289 FA | 3.49x10° | 5.02x10° | 7.42x10° | 6.47x10° | 8.49x10™°
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. %Q AAE A, SW

FEANY, SUZ B2e, BedE AT AuAPe) A%E wgoR, gy F 24 7)Eo
A BFSE PNE A A8 U2 et 2ol APsAT.

SW(W/C 212%, A7EN] 53.3%) SM(W/C 192%, @7 EH] 6.00%)
SC(W/C 207%, LZ EH] 43.5%) ML(W/C 241%, @4E0] 38.8%)
CL(W/C 212%, B4 EH] 32.4%, 314 15.5¢)

EFAY A%, FRAFE 2.12X107°~8.49%10%cm/secd] ¥WHE YENO] EFFAY AARAR
weE e FA4717, ’\]E«] EAo wE Aol vk AA YEA Gkt £ FAAIAY 2
3, SWe A% e 20/\]7}01 AU #Y JgA 28kgl/cm® AEoNA A3 ko] GAEA o,
SWE Ae the AN8EL dg 15470 AW, SWrh nlwy & %9l oF 8~10kef/cm?
AEoA AR oz —r‘“’éﬂ‘ii“%.

o] #o. fgF 204 7ko] AUA B AEH 28kef/cm? AEoA ABEA 7o
P40, SWE AY GE ABEL U 16400 AAAE, swerh vlwy e I o
8~10kgf/cm® A ZolA QAT goz FHHch
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