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Permeability of Jet Set Cement Concrete
with Mineral Admixtures
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Abstract

The purpose of this study is to improve the performance of jet set cement, which mixed with the mineral
admixtures such as silica fume, fly ash and ground granulated blast furnace slag. First, the test of mortar
according to the substitute ratio of mineral admixtures were evaluated. And then using it obtained from test
results, it was conducted with experiment of mechanical, physical and permeable characteristics of concrete.
Laboratory test results showed that concrete substituted for 5% of silica fume didn't have an effect on
prominent performance relating to compressive strength. However it was superior to concrete in case of

resistance of chloride permeation.
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Table 2 Physical properties of fine and coarse aggregate

Specific gravity Absorp-

Bulk | Appa- tion |F.M
(SD) | rent (%)

Mortar  |Fine 261|262 | 263 | 048 |282

Aggre-

T
Y gate | By

Fine 259|261 | 263 | 067 |286

Concrete

Coarse {260 262 | 263 035 |6.92

Table 1 Physical and chemical properties of Silica fume (SF), Fly ash (FA) and Blast-furnace slag (BS)

Ttems Physical properties Chemical properties (%)
Types N | Soeclfic| [ | Poepess | S0, | ABO; | FelOs | TiOp | C20 | MgO | KO | NaO;
SF 92 | 28 240000 | 940 038 - 03 04 08 | 02
FA 214 | 328 3400 | 5812 | 2356 | 769 | 105 | 259 | 112| 142 | 031
BS 201 | 05 4500 | 3110 | 1469 | 031 - | a700| 350 039| o4
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Table 3 Physical properties and chemical structure 1. AE'@ H::'z's'

of citric acid

Physical properties ]
. Chemical structure

Type |Solubility (TC)
Colorless | [crystal] C|HZ —COOH
and 207g (25 C)

HO— C — COOH— nH:0

transparent| {anhydrous) | o
powder 145g (20 T) CH, — COOH
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Table 4 Mix proportion
(Unit: g)
Mixture| W/C| Cement | SF* | FA** | BS*** | Sand | Water
Plain 1500 0 0 0
SF5 1425 75 0 0
SF10 1350 | 150 0 0
SF15 1275 | 225 0 0
FA5 1425 0 75 0
FAI0 041 1350 0y 150 0 3,000 615
FAl5 1275 0| 225 0
BS10 1350 0 0] 150
BS15 1275 0 0| 225
BS20 1200 0 0] 300
* SF: Silica fume
** FA: Fly ash

*#*BS: Blast-furnace slag
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Fig. 2 Compressive strength of jet set cement mortar
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Fig. 3 Chloride permeability of mortar

Table 5 Mix proportion

Type of | Gmax | Slump | Air s/a | W/C Unit weight (kg/m’)
concrete | (mm) | (cm) | (%) | (%) | (%) W C SF G SP* | AE** | RA®
El _ 9.68 0.06 264
25 611 511 45 0.35 154 440 75 936
E2 9.68 0.07 2.64

* SP: Superplasticizer

44

**AE: Air entraining admixture

#**RA: Retarder admixture
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