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Experimental Study of the Effect of Cement Content, Aggregate Size
and Microsilica on the Permeability of Roller Compacted Concrete

S. Khosravi, S. A. Habibi and V. Babadi Akasheh

Abstract: roller-compacted concrete is a type of concrete with a slump of zero and is transported, spread and
compacted by machinery used in soil compaction operations. The application of this type of concrete in the
construction of dams and the role of permeability in the design of dams have increased the importance of identifying
the factors affecting the permeability of roller-compacted concrete. In this research, the effect of cement content, the
maximum aggregate size and the application of microsilica and the role of wet curing of joints on the permeability of
roller-compacted concrete were studied. Using permeability tests, the optimum amount of cement replacement by
microsilica and also the effect of maximum aggregate size were investigated. The results showed that optimum
cement content was 110 kg/m?, and by increasing the maximum size of aggregates, permeability increased. In
addition, the optimum amount of microsilica replacement with cement was 20% of the cement content. Also, the
permeability of joints can be reduced by observing proper operating conditions and wet curing.

Keywords: Permeability, Roller-Compacted Concrete, Cement, Microsilica, Aggregate.
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Table 1. Range of fine aggregate sizes
according to ASTM C33

Sieve number

(with square mesh) Passing percentage

4760 micron (no. 4) 95-100
2380 micron (no. 8) 80— 100
1190 micron (no. 16) 50-85
590 micron (no. 30) 20- 60
297 micron (no. 50) 10-30
149 micron (no. 100) 3-10
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Table 3. Mix design of RCC in optimum
cement content experiment
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Table 2. Range of coarse aggregate sizes
according to ASTM C33

Sizesin 3 .
groups Passing percentage
(American
sieve number) I I
. ~100
3in. (75 mm) - - 95
2in. (50 mm) - 100 20-55
1.5in. (38 mm) - 95-100 0-15
1in. (25 mm) 100 35-70 0-5
3/4in. (19 mm) 90-100 10-30 -
3/8in. (10 mm) 30-55 0-5 -

3/16 in. (4.8 mm) 0-10 - -

Mix Maximum
design Cement  Microsilica W/C  Sand size of
no (Kag) content ratio (%) aggregate
' (mm)
1 60 - 0.7 48 38
2 70 - 0.7 48 38
3 90 - 0.7 45 38
4 110 - 0.7 45 38
5 130 - 0.7 45 38
6 150 - 0.7 43 38
7 170 - 0.7 43 38
8 200 - 0.7 43 38
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Fig. 3. The effect of maximum size of
aggregate on the permeability of RCC for 28-
day samples
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Fig. 2. The effect of maximum size of

aggregate on the permeability of RCC for 7-
day samples
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Fig. 5. Permeability in 7-day samples
containing microsillica
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