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Lee, Gun-Cheol The aim of this work was to a comparative review the performance of high calcium silicate cement
Tel : 82-43-841-8207 (HSCSC) and that of ordinary Portland cement(OPC) and blast furnace slag cement(S/C). The result of
E-mail : gclee@ut.ackr the compressive test confirmed that the compressive strength development rate of high calcium

silicate cement concrete at the age of 3 days was 73.6% that of ordinary Portland cement concrete.
However, at the age of 28 days, the strength development rate of high calcium silicate cement increased

Received : November 16,2021 to about 107.0% compared to ordinary Portland cement. In addition, the test of the chloride ion

Revised :December 1,2021  penetration resistance of concrete showed that at the age of 28 days, the passed charge decreased by

Accepted : February 9, 2022 73.4% and 93.0%, respectively, in blast furnace slag cement and high calcium silicate cement compared
to ordinary Portland cement, and at the age of 56 days, it decreased by 79.1% and 98.3%, exhibiting
excellent resistance to chloride ion penetration. In particular, it was confirmed that the rate of decrease
in the passed charge with age was higher in high calcium silicate cement than in ordinary Portland
cement and blast furnace slag cement.
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Table 1. Experimental factor |

Factor Levels
) Mixture Binder 3 OPC, S/C, HSCSC
Experiment of paste : o
Test item Fresh state 1 Setting time
) Binder 3 OPC, S/C, HSCSC
Mixture
. B/S 1 1:3
Experiment of mortar
. Fresh state 1 Flow
Test item .
Hardened state 1 Compressive strength(3, 7, 28 days)

Table 2. Mix proportion of mortar specimens

W/B Binder(%) Sand
(%) OPC S/C HSCSC Sum (B:S)
OPC 100 - -
S/C 50.0 - 100 - 100 13
HSCSC - - 100

2 Ao 232 E A7 Q212 Table 37+ 21, 232 E vigHE Table 49} 2t} A5)
SHAl 222 E RS OPC, S/C, HSCSCE /g5H3aL, Table 301 Lrehd v} o] AoA) 242tg w2 d7ds}
A vt AP RS AR 2AE e, 1 9 BAHER], IEARE, e AS] EUES AR A olA]
A 9 3o S E SUE i 9foll A A skl

¢

Table 3. Experimental factor Il

Factor Levels
) Binder 3 OPC, S/C, HSCSC
Mixture
Admixture(%) 1 0.8
. Slump(mm)
Experiment of concrete Fresh state 2 .

. Air(%)

Test item

Compressive strength(3, 7, 28 days)
RCPT"(28, 56 days)

Hardened state 2

*) RCPT: Resist Chloride lon Penetration Test(ASTM C 1202)

Table 4. Mix proportion of concrete specimens

W/B S/a Weight for unit volume: kg/m’
(%) (%) Y% OPC S/C HSCSC Sum S G Ad.
OPC 340 - ] 340 881 918
450 49.0 153 - 340 ; 340 876 912 27
 HSCSC - - 340 340 870 910
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BT 6,275ecm?/g 2] 1 ] 23 Jefjo|od, H7Hate o] HAbE<l hated EH4SHE o]- 85 Super Sulfated Cement(©]5}: SSC)
©] A0 2 BS EN 15743[3] &l 7]8FeHSSC 24d-2 Table 67} 2t} 7]£2] S+ Huang et al.[8], Cyr and Andre[9]]14]
SScel 2 &ef Jnl o] HE L Frte| tkE 238 E 4J50] L 945t A A B skl Qlet. ofofutat 2 A
of] AR&-E HSCSC= SSC2] HFof| Qli= 18d AMERHN 2 =RFo e AME S S HAz WEF1E JH Fe
EA4E gtHsly] fJote] 3% 1 2L IR Bof UL} =2 23 A2 S TnEd-S ARSSllth HSCSCE G4
ANA AZE 2™, 80%2] BFS2} 15%2] Calcium Sulfate(©]5}: CS), 3% 2] OPC, BFZ]2FC 2 29%2] Calcium hydroxide(©]
ok CH)E 2=, 9/9w2] 3Fet4] F/d-2 Table 77 Ztt.

oo

M=

bz

Table 5. Physical properties of cement

Shape Color Density(g/cm’) Blain(cm?/g)
OPC Powder Dark Grey 3.15 3412
S/C Powder Dark White 3.04 3,890
HSCSC Powder White 2.95 6,275

(a) OPC - (b) S/C

Figure 1. Cement used in the experiment

Table 6. Composition of SSC(percentage by weight)[9]

Main Constituents Additional Constituents
Granulate Blast furnace slag Calcium sulfate Portland cement clinker Other
S Cs K A
S>75 5<Cs<20 0<K<5 0<A<5
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Table 7. Chemical composition of HSCSC constituents

Category Chemical composition(%o)

OPC CaO SlOz A1203 F8203 MgO SO3 Kzo
62.39 20.83 5.30 3.00 2.31 2.03 1.01

BFS CaO SlOz A1203 F8203 MgO SO3 Kzo
41.22 32.54 15.79 0.55 6.45 0.18 0.24

cs CaO SlOz A1203 F8203 MgO SO3
40.36 0.76 0.11 0.07 0.06 55.16

CH CaO SlOz A1203 F6203 MgO LOI
69.71 0.64 0.61 0.12 2.34 22.5
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100mm

(a) Specimen size (b) Applied voltage cell (c) Chloride ion penetratlon resistance
measurement

Figure 2. Preparation for test to resist chloride ion penetration
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AAE A M nE2F S ”0} Aot om, OPC= 5423 24, T2 0] ZFZF 195min, 340min S =
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Table 8. Physical properties of cement

Setting time of paste Compressive strength of mortar
Setting time(min) Compressive strength(MPa)
initial final 3 Days 7 Days 28 Days
OPC 195 340 19.5 29.1 43.7
S/C 225 385 16.2 24.0 429
HSCSC 290 525 17.7 26.8 442
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Table 9. Summary of test results measured in hardened concrete specimens

(a) Compressive strength of concrete (b) Ability to resist chloride ion penetration of concrete
Compressive strength(MPa) Total passed charge(Coulomb)

3 Days 7 Days 28 Days 28 Days 56 Days
OPC 23.1 31.7 40.1 OPC 5,781 5,140
S/C 15.6 28.6 39.7 S/C 1,536 1,072
HSCSC 17.0 29.8 429 HSCSC 405 86
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Figure 3. Graph of test results measured on hardened concrete specimens
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