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2t JRrERE Az, o] Z2efEAd fE 2eF L"*il H2HEE A7k HEA 4 fly
ashS zHzZ} 6 wt% 74 3 &5 7bns 72 MPa % 69 MPa, §7 =+ 11.9MPa % 11.4 MPa, Young's modu-
luse 4.3 GPa gl 3.9 GPa, -l]ub] 1A 2= 73X 107 MNm P o 68)(10 ‘MNm‘“‘ Frgdr), silica fumes 6 wti
AR F5 sbEE 9 Hrkes 81 MPa 2 123 MPa, Young's modulus® 4.8 GPa, a}@gl 4 &= 84X107¢
MNm™* Hx& 713 3 & Jebidoh

ABSTRACT

[ovestigation [or the high slrength grouts using ordinary cement mortar, melamine formaldehyde condensate
(MFC) wilh various admixiures was carried out. The physical properties of the grouts were investigated through
the chservation of the microstructure and the application af fracture mechanics, When Lhe lime slone and
fly ash was added with 6 wt% to the grouts, the compressive strength was abaut 72 MPa, 69 MPa respectively,
and the flexural strength was aboul 11.9 MPa, 11.4 MPa respectively, the Young's modulus was about 4.3 GPa,
39 GPa, and the critical stress intensity was about 73X 10 "MNm™'°, 6.8 107 MNm™'° respectively. When
the silica fume was added wilh 6 wt% lo the grouts, the compressive strength and the flexural strength were
81 MPa, 12.3 MPa, Young's modulus was 4.8 GPa and (he crilbical stress intensity was ahout 84X 10" ' MNm™ !5
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Table 1. Chemical Camposition and Physical Properties of Starting Materials

{a) Sand {wt%)
Si0, AlOy FeoO; Ca0 KO Na,0 Ti0y
99.1 048 (.09 0.02 012 0.03 0.04
(b) Lime stone
Item Speafication
Grade name S5 3000
Fineness (Speaific Surface) 8,000 cm¥/g
Specific gravity 2.7 g/em?
pH 8.3
(c) Fly ash {wi%)
’75i02 Si0; + ALOs+ Fe,0s MgO 50, Ig, loss Fineness | Specific
Surface (cm*/g)}
h8.2 877 11 0.3 356 4,050
(@) Silica fume (wi%)
5i0; AlLQ; | Fe,0, Cz0 Mg S0, Na,0 K.C C Fineness {Speafic
Surface {(cm*/g)}
96.50 0.15 0.15 0.00 0.20 1.00 0.20 004 1.40 200,000
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Fig. 1. Pore size distribution of hardened cement mor-
tar added 6wt% of (a) lime stone (LS), (b) [y-
ash(FA) and (c) silicafume(SF) with various cu-
ring time (W/C=0.3).
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Fig. 2. Scanning electron micrographs of fracture sur-
face of HSG cement mortars added & wt%h of
lime slone(LS), and cured {a) 3 days, {(b) 7 days,
(©) 28 days with W/C=03.
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Fig. 3, Scanning electron micrographs of fracture sur-
face of HSG cemenl mortars added 6 wt% of
flyash(FA), and cured (a) 3 days, (b} 7 days, (0
28 days with W/C=0.3.
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Fig. 4. Scanning electron micrographs of fracture sur-
face of HSG cement mottars added 6wt% of
silicafume(SF), and cured (a) 3 days, (b) 7 days,
(c) 28 days with W/C=0.3.
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Fig. 5. XRD patterns of HSG cement mortars with va-
rious content of (a) flyash(FA) and (b} sihca-
fume(SF), cured for 28 days (W/C=0.3).
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Fig. 6. Compressive strength of HSG cement morlars
added 6wi% of lime stone(L3), {lyash(FA) and
silicafume(SF) at various curing time.
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Fig. 7. Flexural strength of HSG cement mortars ad-
ded 6wt% of lime stone(LS) flyash{FA) and
sihcafume(SF} at various curing time.
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Fig. 8. Young's medulus of HSG cement mortars added
b6wt% of hme stone(LS), flvash(FA) and silica-
fume(SF} at various curing time.
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Fig. 9. Crilical stress intensity (Ki) ot HSG mortars
with content of lime stone(L3). flyash(FA} and
silica fume(SF), cured for 28 days.
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Fig. 10. Flexural strength of HSG cement mortars ad-
ded 6wt of lime stone(LS), flyash{FA) and
silica [ume(SF) at various notch length. cured
for 28 days.
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