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Al (aluminate-based accelerator), &Ze]Z 2] Al (alkali free
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ZA= % AL ol&sion, ArE A EA &
43S B3] §8] YmAIZE R AAK0.15~0.71 mm),
ZAH0.71~2.00 mm), SAH2.00~4.75 mm)E EFEte] A&
AT ARIEE 15 BE TEASAIHNES AME3I3Th
574448 Fost7] 98l CSA (Calcium Sulfo-Aluminate)S
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Table 1. Characteristic of accelerating agent

Type Specific gravity (25°C)

pH (25°C)

Solid content (%) Alkali content (%)

Alkali free based accelerator 1.36

2.65 40.30 1




Table 2. Compositions of liner and cover material

NO Aggregate Binder Superplasticizer
OPC CSA Slag
Compositions 64.0 18.9 2.1 15.0 0.05
Table 3. Content of liner and cover materials
Type Binder/ratio
Alkali free based accelerator 0% ‘ 5% ‘ 6% ‘ 7% ‘ 8%
of A% ARSIt A5 EHH-2 KS L ISO 670 = JHoEFY Bosty, gubes 3 AS 53
o AW wet REEE EPUIE FE 1% < TEAR ANFH F5AYe] Ags] MPE F =S
3tttk AlzE 2= Table 3901 YeRSISo] v} A" SHAIZI7] 1ol wAA el e F
] & ol 0, 5, 6, 7, 8% HAAE THEE &3 4 AsHHE Table 4ol eplioinh. &ze Eaﬁh}
skl FAIAE Az AA o] FF] AT 7% ol ARt oF KS7Es 55
g T A= EJJW grsh= e gl °‘%}ﬂiﬂ
2.3. 244y AdAAE Fitsbdes, FALdFree] F482 74
4 A5E s Y8l A5 2= 7](EL3S, UK) Hojglon, dFuF A Fakdo] 3Ca0-ALOs(C5A)
£ ARgstsier 29 134 FAHsto] Ao 24 o} W-g-5le] ThaFe] ettringite A Go] 27| A=
(initial set), &7 (final set)S AQIsIATE ZHo|HI}&L 7] ol FAA4L Ity RyEy o) =3
A ZE A AA S KSF2424 7150l o)At FHE 2E o] ZajA F2A Tl 1%E =23 A5 wE4A
# 21 A1 0] 2] (293-252, Japan)s F3l €3 F 3, 7, 14, 21, 7 @0l Aot e e AT 7 A= ol el o
28 71Z02 2Ase] AxsrEust 2 WFYS A HE AR D2Y AFAL FF oY Ft2
Ath A EE d5AE 3471(X2000, Montauban, B 7 AR U ol AFARAM A A
France)& AF&-3l1or, AZ2kE AlgAlE KS L ISO 679 3R] Eetal HE S olf A7 A= FAdFE).
o SAse] A 1,3, 7, 2828 FEPEE S
ok F4&2 KS F24760 2)71ste] AAlsilnt. WA 28 32. &&5LE 5Y
A ek FATH TAAZ AxI|IM 80°Ce LEEA dwroz mEeEd FAAE ST WTe A5
oA 24A17F AzsEATE Az AW FAAS H A 2 L P A HEY 4FAETE A
& TS SASIAL 20°CY FE oAl 48A17F F3t A oty RuEy Juk? sX g Gz Z A FEA 9
g FES AT e (DALE ALtedH AT e FAAEFRMICIE, AEAClE)et g &
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3. A8z gl & 20.6~37.2% #ad AL sk oldd dHde F
AA A= FSHA & 719E = Calcium silicate
31. 24 85 gt (C5S, C39)8] 3} k3ol daFS wA7] Weos At
A el F2 e KS L 2782710 9] Ast % ot e A F4AY B dFEY AR A
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Table 4. Setting time evaluation of liner and cover materials [unit/min]

Content accelerator 0% 5% 6% 7% 8%
Initial Final Initial Final Initial Final Initial Final Initial Final
Hardened
set set set set set set set set set set
Alkali free based accelerator] 270 290 40 45 20 26 5 11 4 9
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Fig. 1. Compressive strength of alkali free based accelerator
in liner and cover materials.
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Fig. 2. Length change ratio of alkali free based accelerator in
liner and cover materials (B).
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Fig. 3. Water absorption of alkali free based accelerator in
liner and cover materials.
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